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KNOWLEDGE AND ATTITUDE TOWARDS
PHARMACOVIGILANCE AND ADVERSE DRUG
REACTION REPORTING AMONG DENTAL MEDICINE
STUDENTS IN THE REPUBLIC OF MACEDONIA

3HAEHATA U CTABOBUTE HA CTYOAEHTUTE MO
AOEHTANNHA MEOUUUHA OA PENMYBIIMKA MAKEOOHWUJA
3A DPAPMAKOBUITMNAHUATA 1 NMPUJABYBAWETO

HA HECAKAHU PEAKLUUUN HA JTIEKOBMU

Kokolanski V.!, Trajkovikj Jolevska S.% Isijanovska R.', Ivanovski Kj.}>, Dirjanska K.*, Sivadasan S.*

' Faculty of Medicine -SSkopje, University ,Ss Cyril and Methodius“ in Skopje. ’ Faculty of F:harmacy - Skopje, University ,.Ss Cyril and
Methodius* in Skopje. = Faculty of dentistry, University ,Ss Cyril and Methodius" in Skopje. KMCH College of Pharmacy, Coimbatore.
Tamilnadu, India.

Abstract

The aim of this Study is to evaluate the knowledge and attitude towards pharmacovigilance and adverse drug reactions reporting among the dental medicine students in
Macedonia. Material and method. This study was carried out by using a Survey Questionnaire among the pre-final and final year dental medicine students of Faculty of
Dentistry in Skopje, University ,Ss Cyril and Methodius* in Skopje. The questionnaire was adapted from the previously published article of Shivadasan and Sellappan and
modified according to the needs of the present study. The Questionnaire was distributed in November 2017. The Questionnaire questions related to the students demo-
graphic data, consisting of total of 28 survey items organized into two sections. The data was analyzed by using Statistica 7.1 for Windows and SPSS 17.0. Descriptive sta-
tistical analyses such as frequencies and percentages were used. Results. The Questionnaire was administered to 93 participants of whom 44 were from pre-final year
and 49 were from final year. Out of the 93 participants, about 20.43% of participants answered correctly for the definition of pharmacovigilance. It was found that 32,25%
of the participants answered correctly for the question on the important purpose of pharmacovigilance. 26,88% of the participants answered correctly that pharmacovigi-
lance system is established in the Republic of Macedonia. Among the pre-final and final year students, 18,18% and 34,69% respectively answered correctly. About 90,91%
of students from pre-final year either strongly agreed or agreed that pharmacovigilance should be taught to all health care students during their curriculum. Only 31,82%
and 22,45% of pre-final and final year students respectively either strongly agreed or agreed that with their present knowledge, they are very well prepared to report any
ADRs in their future practice. Conclusion. In the present study, the attitude of the students were positive, however their knowledge has to be increased in some aspects
referring to ADR reporting. Creating awareness and carrying out educational intervention or training among these health care students would help these students to gain
knowledge, which is very essential for their future practice. Key words: pharmacovigilance, students, knowledge, attitude, adverse drug reaction.

AncTpakr

LlenTa Ha oBaa cTyavja e Aa ce MpOLieHaT 3HAEHETO 1 CTABOBUTE Ha CTYAEHTUTE MO AeHTanHa MeanumHa oa Penybnvka MakenoHuja 3a chapmakoBurunaHLara u
HecakaHuTe peakuim Ha nekoute. Matepujan u metoa. CTyavjaTa belue cpoBefieHa CO KOPUCTERE Ha aHKeTEH MpallanHuk HaMeHeT 3a CTYAEHTUTE Mo AeHTanHa
MeJuLVHa O MPETNocneaHa 1 MocneaHa roavHa Ha cTyanparke Ha Ctomaronowwkuot chakynteT Bo Ckonje npu YHuBepautetort ,CB. Kupun u Metoguj* Bo Ckonje. belwe
KOPUCTEH MpaLLanHuK of NMpeTxoaHo objaseHnoT TpyA Ha Sivadasan u Sellappan, koj Gele MoaudmumpaH cropes notpebuTe Ha oBaa cTyavja. MpatanHukot Getue
anctpubyvpaH Ao cryaeHTute Bo Hoempy 2017 rofvHa. AHKETHVOT MpaluanHuk COApXKeLUe mpaluakba 3a Aemorpadickute MoAaTouy Ha CTyAEHTUTE W BKYMHO 28
npalLiara OpraHu1aupaHy Bo aBa Aena. MogatouuTe bea aHannavpaHy co kopucTerse Ha nporpamort Statistica 7.1 3a Windows 1 SPSS 17.0. bea kopucTeHy AeckpUnTUBHN
CTATUCTIYKV aHanMan, KaKko LUTO ce hpeKBeHLM 11 npoLieHTy. PesynTaty. Mpaluantukot Getue cnpoBeeH kaj 93 cTyaeHTy, of kou 44 Bea of npetnocneaHara roanHa,
a 49 Gea op nocrneaHata roguHa Ha cryavpare. Op 93 yuecHuuyn, 20,43% O VCMUTAHWLWTE MPaBUMHO OATOBOPUNE HA MPalLameTo 33 [e(UHUPAETO Ha
(hapmaKkoB1rUnaHLaTa. YTepaneme aeka 32,25% of y4ecHULyTe MpaBUiHO OATOBOPUNE Ha MpaLLakETo 3a LienTa Ha dhapmakosurinaxLara. 26,88% of ucnutanmuute
TOYHO oAroBopune Aeka Bo Penybnuka MakemoHuja e BocnocTaBeH cucTem 3a dapmakosurvnanua. CTyaeHTUTe of npeTnocneaHara 1 nocnefHa rogvHa, 18,18% u
34,69%, npasunHo ofrosopune Ha osa npavare. Okony 90,91% oa cTyAeHTUTe OA MpeTnocneaHata roanHa, MHory Ce Corfacysaar Wnm ce cormacyBaar Aeka
hapmakoBurunaHLara Tpeba Aa ja uayvyBaat cute 3apaBCTBEHM PabOTHMLYM BO pamkv Ha HacTaBHaTa nporpama. Camo 31,82% op cTyaeHTUTe O MpeTnocnesHata 1
22,45% op nocregHaTa roguHa, MHOTY e CorniacyBaar UiW Ce COrnacyBaar [eka co CerallHoTO 3HaeHe Tue Ce LODPO NOArOTBEHM fa ' MpujaBaT HecakaHUTe peakLmn
Ha nekoBiTE BO CBOja WAHaTa npakTika. 3akmyyok. Bo oBaa CTyauja, CTaBOBITE Ha CTyAEHTUTE Ce MO3UTUBHM, HO HUBHOTO 3Haet-e Tpeba Aa Ce 3ronemm BO Hekou
acreKTv NOBP3aHH CO MPujaByBarETO Ha HecakaHuTe peakumn Ha nexkosuTe. peky efykaTvBHa MHTEpPBEHLMa Uk obyka 1 CO3[aBaHETO Ha CBECT MOMEry CTYAEHTUTE
ke ce NpupoHece 3a Aa UCTUTE CTEKHAT MOroNeMM 3Haetba, LUTO & MHOTY BaHO 3a HuBHaTa WaHa npakTuka. KnyuHu 360poBu: (apMakoBurvnaHLia, CTyAeHTY, 3Haetba,
CTaBOBW, HecakaHa peakLija Ha nex.

MakenoHckm ctomatonowwku nperned. ISSN 2545-4757, 2018; 41 (1-2): 1-8. 1



Introduction

Safety and efficacy are the two major concerns
regarding a particular drug. The efficacy of a drug can be
quantified with relative easy, but the same cannot be said
about safety. This is because the adverse effect of a drug
may be uncommon (but very serious) and many patients
may be affected or exposed to a potential risk before the
causility of the drug is established?. According to
Barker, there are three possible actions of drug: the one
you want, the one you don’t want, and the one you don’t
know about’.

Adverse drug reaction (ADR) is defined by the
World Health Organization (WHO) as “a response to a
drug which is noxious and unintended, and which occurs
at doses normally used for prophylactic, diagnostic, or
therapeutic purposes or for the modification of
physiologic function™.

Adverse Drug Reactions (ADRs) are an imperative
weakness in public health sector as they represent a
substantial fiscal burden on the society and health-care
systems. It is one of the significant causes resulting with
hospitalization, varying between 5-20%’. Furthermore,
according to Uppsala Monitoring Centre, which maintains
the international database of adverse drug reaction
reports, only 6-10% of all the ADRs are reported. Hence,
the detection, recording and reporting of adverse drug
reactions becomes vital and health experts should be
encouraged to execute this appropriately to ensure safer
usage of medicines. For this purpose, the concept of
pharmcovigilance has been established®.

The etymological roots for the word “pharmacovigi-
lance” are: pharmakon (Greek word for ‘drug’) and
vigilare (Latin word for ‘monitoring’)®. According to
WHO, pharmacovigilance is defined as “the science and
activities relating to the detection, assessment, under-
standing and prevention of adverse effects or any other
possible drugrelated problem, particularly long term and
short term adverse effects of medicines.(9) It has been
recommended for every country to set up their own
pharmacovigilponnce programs and in the recent past
several countries have initiated pharmacovigilance
programs to identify the drugs causing ADRs*’.

The definition that is accepted in the national
legislation is similar to the WHO definition. According
to the Law on medicines and medical devices', pharma-
covigilance is a system applied for the purpose of detect-
ing, gathering, monitoring, assessing and responding to
new data on safety of medicinal product and risk-benefit
balance related to the use of medicinal product or its
interaction with other medicinal products. The pharma-

covigilance system is further regulated with Regulations
on the manner of reporting, contents of the reporting form
for adverse reactions to medicinal products and the man-
ner of organisation of pharmacovigilance system'.
According to this Regulation, adverse reactions to a medi-
cinal product are all unintended reactions to medicinal
products which appear during the application of the me-
dicinal product according to the prescribing instructions
or in application of any dose of the medicinal product in
clinical trials'.

Several studies have been conducted to evaluate the
knowledge, attitude and practice towards pharmacovigi-
lance activity among doctors, pharmacists or nurses in
various countries”*'’, wherefrom conclusion was made
that the resident doctors and nurses had good knowledge
and awareness on ADR reporting. However, there is
need for improvement in their practices'. Many factors,
particularly the one related to knowledge and attitudes
are responsible for ADR reporting by doctors. These
factors have been described as “seven deadly sins” and are
related to financial incentives, legal aspects, complacency
(serious ADRs well documented by the time of
marketing), diffidence (ADR reporting be done if it is
certain), indifference (single ADR could not contribute to
medical knowledge), ignorance (it is necessary to report
only serious or unexpected ADR), and lethargy (lack of
time and concern for extra work). Some studies have been
carried out to reveal the factors influencing on ADR
reporting among medical professionals. These factors
have not been investigated especially among dental
professionals in Macedonia.

Dental doctors are also involved in prescribing many
medicines, including local and systemic anesthetics,
antibiotics, analgesic and antiinflammatory drugs etc.

Antibiotics and analgesics are among the leading
causes of ADRs. Hence the risk of ADRs cannot be
ignored in dentistry and the contribution of dentists in
improving spontaneous reporting cannot be underesti-
mated"’.

In spite of studies conducted among different health
care professionals and students, there is a lack of infor-
mation among dental students and dentists in Republic
of Macedonia on knowledge, attitude and practice
towards pharmacovigilance and ADR reporting. So there
is a need to study the awareness among the dental stu-
dents and dentists as they are also part of the health care
team who are responsible to report ADR during their
practice, if any. Hence, this study was designed to exam-
ine the knowledge and attitude among pre-final and final
year dental students towards pharmacovigilance and
ADR reporting.

Macedonian Dental Review. ISSN 2545-4757, 2018; 41 (1-2): 1-8.



Material and methods

This study was carried out using a survey
questionnaire among the pre-final and final year dental
students of Faculty of Dental Medicine in Skopje, with-
in the University ,,Ss Cyril and Methodius* in Skopje.
The questionnaire was adapted from the previously pub-
lished article of Shivadasan and Sellappan® and modified
according to the need of the present study

The questionnaire was distributed in November
2017, after briefing them on the study objective in their
respective classrooms and the participants’ informed
consent was obtained. The confidentiality of their
response was ensured.

The questionnaire included the demographic issues
and was consisted of total of 28 survey items organized
into two sections. The first section included 14 questions
to evaluate the participants’ knowledge and the second
section included 14 clements to study the attitude and
attitude of the participants. The data was analyzed using
Statistica 7.1 for Windows and SPSS 17.0. Descriptive
statistical analyses such as frequencies and percentages
were used.

Results

The questionnaire was administered to 93 partici-
pants of whom 44 were from pre-final year and 49 were
from final year. 14 (31,82%) of the participants from
pre-final year were male, while 30 (68,18%) were
female. 17 (34,69%) of participants from final year were
male, while 32 (65,31%) were female (table 1).

Table 1. Gender distribution of the participants

Pre-final year Final year
Male 14 (31,82%) 17 (34,69%)
Female 30 (68,18%) 32 (65,31%)
Total 44 (100%) 49 (100%)

Knowledge analysis and comparison on knowledge of
pre-final and final year dental students

The results for knowledge on pharmacovigilance and
ADRs reporting based questions are presented in Table
2. Out of the 93 participants, about 20,43% of
participants answered correctly for the definition of
pharmacovigilance. About 38,78% of students among

final year students answered correctly and none of the
pre-final year students answered correctly. It was found
that 32,25% of participants answered correctly the
question on the important purpose of pharmaco-
vigilance. Among the pre-final year and final year
students, 18,18% and 44,90% respectively answered
correctly. For the definition of adverse drug reaction,
75,26% of participants answered correctly. It was found
that 63,64% of participants among the pre-final year and
85,71% of participants among the final year answered
correctly. Only 13,97% of participants answered
correctly on the question on which of the phase in
clinical trial, the rare ADRs can be identified. It was
found that that none of the participants answered
correctly among the pre-final year and 26,53% of
participants answered correctly among the final year.
Overall 23,65% of participants answered correctly on
the question on the location of the international centre
for adverse drug reaction monitoring.

It was found that only 7,52% of participants
answered correctly on the “WHO online database’ for
reporting ADR. Among those who answered correctly, it
was observed that none of participants were among pre-
final year and 14,29% of participants were among final
year students. About 9,67% of the participants answered
correctly for the method employed by pharmaceutical
companies to monitor ADR of new drugs after launching
them into the market. Among the pre-final and final year
students, 18,18% and 2,04% respectively answered
correctly.

Regarding the most commonly used scales to
establish the causality of an ADR, only 3,22% of
participants answered correctly and it was found that
none of the participants among final year answered this
question correctly. However, 4,55% of participants
answered correctly among the pre-final year. About
23,65% of the participants answered correctly on the
factor causing ADR under-reporting. Among the pre-
final and final year students, 22,73% and 24,49%
respectively answered correctly.

26,88% of participants answered correctly that in the
Republic of Macedonia is established pharmacovigi-
lance system. Among pre-final and final year students,
18,18% and 34,69% respectively answered correctly. It
was established that 19,35% of participants answered
correctly on the question referring to the regulatory
body in Macedonia that is in charge for regulating ADR
reporting, it was found that 19,35% of participants
answered correctly.

Regarding the next question on what serious event is
considered adverse, 39,78% students answered correctly.
It was found that 40,91% and 38,78% of participants
among the pre-final year and final year respectively
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answered correctly. However, 4,3% of the students
answered correctly on the question on within how many
days a serious adverse event should be reported to the
regulatory body in Macedonia. For the last question on

the most important health care professions for reporting
ADR, about 32,25% of participants answered correctly,
that is 18,18% of participants among the pre-final year
and 44,90% of participants among the final year.

Table 2: Knowledge assessment on pharmacovigilance and ADRs reporting among pre-final and final year dental

students
Correct response
Question Overall
Pre-final year| Final year
Pharmacovigilance is 0 19 19
o (0%) (38,78%) (20,43%)
. - . 8 22 30
The important purpose of Pharmacovigilance is (18,18%) (44,90%) (32,25%)
Which one of the following best describes the ‘Adverse drug reaction’? 28 42 70
9 ¢ ' (63,64%) (85,71%) (75,26%)
Rare ADRs can be identified during which of the following phase of a clinical 0 13 13
trial (0%) (26,53%) (13,97%)
The international centre for adverse drug reaction monitoring is 6 16 22
located in (13,64%) (32,65%) (23,65%)
Which one of the following is the "WHO online database" for reporting adverse 0 7 7
drug reaction? (0%) (14,29%) (7,52%)
Which of the following methods is commonly employed by the pharmaceutical 8 1 9
companies to monitor adverse drug reactions of new drugs once they are (18,18%) (2,04%) (9,67%)
launched into the market?
Which of the following scales is most commonly used to establish the causality 2 1 3
of an ADR? (4,55%) (2,04%) (3,22%)
Which factor will be the cause of ADR under-reporting? 10 12 22
porting (22,73%) (24,49%) (23,65%)
Is a pharmacovigilance system established in the Republic of Macedonia? 8 7 25
P 9 Y P : (18,18%) (34,69%) (26,88%)
Which of the following regulatory body in Republic of Macedonia regulates ADR 6 12 18
reporting? (13,64%) (24,49%) (19,35%)
A serious adverse event is 18 19 37
(40,91%) (38,78%) (39,78%)
A serious adverse event in Republic of Macedonia should be reported to the 2 2 4
Regulatory body within (4,55%) (4,08%) (4,3%)
The most important healthcare professional(s) responsible for reporting ADR 8 22 30
is/are (18,18%) (44,90%) (32,25%)

Attitude analysis and comparison of attitude of pre-
final and final year dental students

The results on the attitude towards pharmacovigilance
and adverse drug reaction reporting among the pre-final
and final year dental students are presented in Table 3.
100% of participants among the pre-final year and
97,96% of participants among the final year participants
either strongly agreed or agreed that ADR reporting is

necessary. For the attitude towards reporting adverse
drug reaction as a professional obligation, 100% and
95,92% of participants among the pre-final and final
year either strongly agreed or agreed respectively. The
attitude of the respondents is identical regarding the
necessity of confirming ADR before its’ issuance on the
market is identical.

The participants were asked whether they think ADR
reporting should be voluntary for which 81,82% of
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participants among the pre-final year either strongly
agreed or agreed. However, 69,39% of participants among
the final year either disagreed or strongly disagreed.
Similarly, the participants were asked whether they think
ADR reporting should be compulsory for which, 95,45%
and 85,72% participants among the pre-final and final
year either strongly agreed or agreed respectively.

For the question on whether it is necessary to report
only serious and unexpected reactions, 72,73% of
participants among the pre-final year either strongly

agreed or agreed. However, 61,22% of participants
among the final year either disagreed or strongly dis-
agreed. About 90,91% of students from pre-final year
either strongly agreed or agreed that pharmacovigilance
should be taught to all health care students during their
curriculum. Among final year students, 85,71% had the
same perception. About 4,55% of pre-final year and
16,33% of final year participants either strongly agreed
or agreed that the topic on pharmacovigilance is well
covered in their curriculum.

Table 3: Attitude towards pharmacovigilance and adverse drug reaction reporting among pre-final and final year dental

students
Pre-final Final
Question
SNy Agree Neutral | Disagree S_trongly SN Agree Neutral | Disagree S_trongly
agree disagree | agree disagree
Do you think adverse drug reac- 44 0 0 0 0 32 16 0 1 0
tion reporting is necessary? (100%) (0%) (0%) (0%) (0%) 1(65,31%)((32,65%)| (0%) | (2,04%) | (0%)
Do you think reporting adverse 10
Lo . 34 0 0 0 31 16 1 1 0
drug reaction is a medical staff's o1 |(22,73%) o o o o o o o o
professional obligation? (77,27%) (0%) (0%) (0%) (63,27%)|(32,65%)| (2,04%) | (2,04%) | (0%)
Do you think it is necessary to 6
f . 38 0 0 0 36 11 2 0 0
confirm ADR of a particular o |(13,64%) o o o o o o o o
drug before its issuance? (86,36%) (0%) (0%) (0%) |(73,47%)|(22,45%)| (4,08%) | (0%) (0%)
Do you think pharmacovigilance 14 22 0 4 4 6 7 9 27 7
1 H 0, 0,
;ipsgt‘gtjr';og;‘jsize? exclusively  [(31,82%)[ (50.0%) | 905y | (9,09%) | (9.09%) |(12,24%)|(14,29%) | (4.08%) (55.10%)| (14.20%)
Do you think pharmacovigilance 20 22 0 2 0 22 20 2 3 2
reporting should be compulsory? |(45,45%)| (50,0%) | (0%) | (4,55%) | (0%) |(44,90%)](40,82%)| (4,08%) | (6,12%) | (4.08%)
Do you think that it is necessary 4 8 0 12 0 P 10 7 22 8
:)oeg‘fggrr‘e‘;’;'%’oi‘?“s and unex- | 090) |(63,64%)| (0%) |[(27.27%)| (0%) | (4.08%) [(20,41%)|(14,29%) | (44,90%)| (16.33%)
Pharmacovigilance should be 16 24 4 0 0 18 24 1 4 2
taught to all health care students o o o o o o o o o o
during their curriculum. (36,36%) |(54,55%)| (9,09%) | (0%) (0%) 1(36,73%)|(48,98%)| (2,04%) | (8,16%) | (4.08%)
| believe that the topic of phar- 2 0 4 14 o4 1 7 2 13 2%
macovigilance is well covered in {4 s5o) | (0%) | (9,09%) |(31,82%)|(54.55%) | (2.04%) |(14,29%)| (4.08%) |(26.53%)|(53.06%)
my curriculum.
| do not have any idea on how to 16 26 0 2 0 6 28 8 5 2
report ADRs (36,36%)|(59,09%)| (0%) | (4,55%) | (0%) |(12,24%)|(57,14%)|(16,33%)[(10,20%)| (4.08%)
Information on reporting ADRs 16 29 0 6 0 16 26 3 4 0
should be presented to all health o o o o o o o o o o
care students in their curriculum. (36,36%)| (50,0%) | (0%) |(13,64%)| (0%) |(32,65%)|(53,06%)| (6,12%) | (8,16%) | (0%)
Information on reporting ADRs
shall be better learnt during 10 34 0 0 0 1 27 2 8 1
additional seminars/training/stu- |(22,73%)|(77,27%)| (0%) (0%) (0%) (22,45%)((55,10%)| (4,08%) |(16,33%)| (2.04%)
dent exchange programs
A pharmacist is one of the most 10 18 5 14 0 7 17 5 16 4
:’f{f?:g‘;:i%tgsc_are profession- | 55 73%) | 40,91%) | (4,55%) |(31,82%)| (0%) |[(14,29%)|(34,69%)|(10,20%)| (32,65%)| (8.16%)
In my opinion, reporting of already
established ADRs will make no 2 8 6 20 8 2 12 3 20 12
significant contribution to the (4,55%) |(18,18%)|(13,64%)|(45,45%)|(18,18%)| (4,08%) |(24,49%)| (6,12%) |(40,82%)|(24.49%)
reporting system.
With my present knowledge, | am 10 4 2 29 6 9 9 3 25 10
very well prepared to report any o o o o o o o o o o
ADRs notice in my future practice. (22,73%)| (9,09%) | (4,55%) | (50,0%) |(13,64%)| (4,08%) [(18,36%)]| (6,12%) |(51,02%)|(20.41%)
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The results found that 95,45% of pre-final students
either strngly agreed or agreed that do not have idea on
how to report ADRs to the relevant authorities in
Republic of Macedonia. Among the final year students,
about 69% of participants had the same perception.
86,36% of pre-final year participants either agreed or
strongly agreed that information on reporting of ADRs
should be taught to all health care students during their
curriculum, whereas, 85,71% of final year participants
had the same perception.

100% of pre-final students have agreed that the
information on ADR reporting shall be better learnt
during internships, additional seminars, training and stu-
dent exchange, while, 77,55% of final year students
agreed to the same. It was found that 63,64% of pre-final
students admitted that pharmacist is one of the most
important health care personnel to report ADR whereas,
among the final 48,98% of the participants have the
same perception. For the students’ perception on
whether reporting of known ADRs will make any
significant contribution to the reporting system, about
22,73% of pre-final students participants and 28,57% of
participants from final year agree. Only 31,82% and
22,45% of pre-final and final year students respectively
either strongly agreed or agreed that with their present
knowledge, they are very well prepared to report any
ADREs in their future practice.

Discussion

Adverse drug reactions results in unnecessary health
care expenditures through augmented patient morbidity
and mortality. Awareness about ADRs among the health
care professionals can minimize the factor contributing
to adverse drug reaction reporting. Knowledge is a very
important factor that influences attitude and practice.
Various studies had been carried out in different coun-
tries to assess the knowledge of pharmacovigilance
among the medical, pharmacy, dental students and prac-
titioners's?'.

The present study was conducted among the pre-final
and final year dental students and 93 students participat-
ed. From the results, it was noticed that the overall
knowledge on the definition of pharmacovigilance was
poor among these students. Namely, only 10,43% of
them were familiar with the definition on pharmacovig-
ilance (table no. 2) On comparison, final year dental stu-
dents had better knowledge that pre-final year students.
However, a low percentage of students knew the purpose
of pharmacovigilance.

The definition of adverse drug reaction was known
better by the final year students. The student’s knowl-

edge was poor for the question on the phase which rare
ADRSs can be identified, the location of the international
centre for ADR monitoring, “WHO online database’ for
reporting ADR, the most commonly used scales to estab-
lish the causality of an ADR and cause of ADR under-
reporting. Our results are similar to the results of other
surveys® >,

Final year students were better aware that the regula-
tory body that regulates reporting in the Republic of is
the Macedonian Agency for Drugs and Medical device
(MALMED). However, the overall knowledge was poor.
The results show that knowledge among students on
what a serious event is poor. Unfortunately, only 4,3% of
the students were aware on which stage of the process a
serious adverse event should be reported to the
Macedonian Agency for Drugs and Medical device
(MALMED).

Small percent of students were aware that dentists
are also important health care professionals to report
ADR. This suggests that pharmacovigilance topic is
either not incorporated sufficiently or not incorporated in
the curriculum and there is need of information
regarding the topic among these students. Educational
training programs on the topic can enhance their
knowledge and perception as recommended by different
researchers®?. Pharmacovigilance modules taught to the
undergraduate students must be associated to modules
on the rational use of medicines”.

The results of the present study showed that most of
the students had positive perception on ADR reporting.
Most of the students agreed that ADR reporting is a pro-
fessional obligation. ADR reporting, as a professional
obligation, is subject to moral binding to healthcare pro-
fessionals and ethical issues. Previous studies have also
reported that ADR reporting should be a professional
obligation””.

About 90,91% of students from pre-final year either
strongly agreed or agreed that pharmacovigilance should
be taught to all health care students during their curricu-
lum. Among final year students, 85,71% had the same
perception. This indicated their positive perception for
importance of pharmacovigilance. This finding is similar
to others studies involving healthcare professionals®*.
Three fourth of the students also agreed that the infor-
mation on ADR reporting shall be better learnt during
additional seminars, trainings and student exchange.
One-half of the participants perception was that pharma-
cist is one of the most important health care personnel to
report ADR. These findings are similar to the results of
healthcare professionals in other studies®***'2,

Under-reporting of ADRs is a common problem in
pharmacovigilance program. The reasons for under-
reporting are due to inadequate funds, lack of trained
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staff and lack of awareness about the detection, commu-
nication and spontaneous monitoring of ADRs. The
effectiveness and success of any pharmacovigilance sys-
tem depends highly on the participation of all health care
professionals and thus, dentists are also important
healthcare professionals responsible for the pharma-
covigilance activities and ADR reporting during their
practice'.

Conclusion

It is essential that ADRs are to be reported and their
significance is communicated effectively to the public
who is under strong influence of the knowledge and atti-
tude of health care professionals. The lack of knowledge
and negative perceptions about pharmacovigilance and
ADR reporting would lead to ADR under-reporting.
Overall, the final year dental students had better knowl-
edge that pre-final year students. Fortunately, in the pres-
ent study, the attitude of the students were positive, how-
ever their knowledge has to be increased in some of the
aspects of ADR reporting. Creating awareness through
educational intervention or training among these health
care profession students would help these students to
gain knowledge, which is very essential for their future
practice.
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Abstract

Aim: The goal of this work is to compare the bone density and regeneration of the bone with or without using the GBR technique after cystectomy, using the
x-ray examination. Material and method: The clinical case includes two male patients, at the age of 30 and 40 with detected radicular cysts in the mandible
right and maxillae left quadrant. They are clinically and radiologically observed in a period of 12 months. In both cases we performed completely removing of
the cyst lesion (enucleatio in toto) and by protocol the patients received antibiotic therapy in a period from 7-10 days. In one case, the bone substituents were
applied — xenograft (Geistlich Bio-Oss® -spongiosa bone granules 0,25-1 mm) and collagen resorptive membrane (Geistlich Bio-Gide® 25x25 m), to cover the
augmented bone defect. Results: Following the regeneration by using radiological examination after 12 months, we noticed differences in the bone density
and presence of mineralized trabecular bone. In the case when we used GBR technique, there was higher bone density and the bone defect was completely
filled with new mineralized bone. In the other case, we detected spontaneous bone healing with new trabecular bone, with a presence of smaller number of
new trabeculas and radiolucent zone, indicating that the mineralization of the bone was not completed. Conclusion: Using the graft materials in large bone
defects supports the spontaneous bone regenerative process and enables faster restoration of the anatomo-morphological structure and functionality part of
the bone. Key words: radicular cyst, cystectomy, GBR, spontaneous bone regeneration

AncTpakTt

Llen: LienTa Ha 0Boj TPYA € Aa Ce Copeau KOCKEHMOT AEH3NTET U HejanHaTa pereHepaLmja co v 6e3 kopuctere Ha GBR TexuHka, No LucTekToMmja 1 ucTata
Aa ce npocnegu peHTreHorpadcku. Matepujan n metoa : KnnHUYKMOT Npykas BKIyvyBa ABajLia nauueHTV of Mallky nor, Ha Bodpact og 40 n 30 roguHu co
pafvkynapHa LucTa Bo NpeaenoT Ha MaHambynapeH AeceH 1 MakcunapeH nes kBagpaHT.Cryyante ce NpocnefeHn KNMHUYKA U PEHTTEHOMOLLKI BO MEPUOL,
o4 12 meceup. Bo Bata cnyyan e HanpaBeHO KOMNETHO OTCPaHyBatbe Ha LMCTUYHATA Nneanja (enucleatio in toto) u npoTokonapHo nauueHTUTe npumaa
aHTubmoTcka Tepanuja Bo BpemeTpaere of 7-10 geHa. Kopuctenu ce kockeHuTe cynctutyeHTH - kceHorpadt (Geistlich Bio-Oss®(cnoHrmosHeH kockeH
cynctutyeHT co rpadynu 0,25 — 1 mm / 0,5 = 1cc) u konareHa pecopntieHa Mem6bpaHa (Geistlich Bio-Gide® 25x25 m). Pesyntatu: PaguonoLukoto
npocresyBatbe Ha KockeHaTa pereHepauuja no 12 mecewy, pesynTupalle co pasnuyeH KOckeH AEH3UTET 1 NPUCYCTBO Ha MUHepanuavpanu Tabekynu. Bo
npukasHUoT cnyyaj kage ce ynotpebu GBR TexHuka, Belue npucyTeH Noronem KOCKeH [EH3UTET W KOCKEHWOT AedekT Belue LienocHo UCMOMHeT CO HoBa
MUHepanuaupaHa kocka. Bo ApyrvoT npukaseH cnyyaj, kafe MmMame CnoHaTaHa KOCKEHa pereHepalja MMa npucycTeo Ha noman 6poj HoBu Tpabekynu u
pazMonycLieHTa 30Ha, koja HaBedyBa Aeka MMHepanu3almjata Ha kockaTa e HekoMmnmeTHa. 3akny4ok: Ynotpebata Ha KOCKEHUTE rpachToBy BO ronemm
KOCKeHU fedhekTu, ja NOALPXKYBa CMOHTaHaTa KOCKEHa pereHepaliuja 1 0Bo3MOXyBa nobpao Bpakare BO NPBOBUTHATA COCTOjOa Ha aHaTOMO-MOPhONOLLKUTE
CTPYKTYpa W (yHKLUMOHANHOCTa Ha kockaTa. Knyynu 36opoBu: paankynapHa uucta, uuctektomuja, GBR , croHTaHa kockeHa pereHepauuja

Introduction

Cysts in the orofacial region are of great clinical
importance, according to the high frequency of occur-
rence and the possibility of their extension that can cause
anatomical and pathological disturbances. Kramerl in
1974 defines them as pathologic cavity having fluid,
semifluid, or gaseous content but not always is lined by

epithelium. WHO classificate them in two types: epithe-
lium and non-epithelium cyst lesions. In the group of
epithelium are: developmental (odontogenic and non-
odontogenic) and inflammatory cysts.

Inflammatory cyst lesions are developed from the
odontogenic epithelium under direct influence of the
inflammation and continuous irritation of bacterial
nature. Radicular cystl is the most common pathological
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lesion among the odontogenic cysts of inflammatory
nature, and its origin in cell rests of Malassez which are
remnants of Hertwig's root sheath and is a product of the
odontogenic epithelial layer. The reason of the appear-
ance is the inflammation of the pulp or necrosis, retained
roots, dental trauma and cavity’s. They are asympto-
matic and slow grow in a direction of a less resistance,
where they cause elongation of the buccal cortical plate
and possible asymmetry of the alveolar ridge. They have
wide age range from 21-59, more often located in the
maxilla 60% in the frontal region (Shear, 1992)*. Their
treatment is surgical which means fully removal of the
cyst lesion (enucleatio in toto), or marsupialization. The
aim of the treatment is fully anatomic and functional
regeneration of the malfunction in the jaw bones.

The bone regeneration is a process depending on the
physiological time of the osteogenesis balanced by
remodeling. It goes through several phases: inflammato-
ry—proliferative phase (1-14 days), reticular bone tissue
(2-6 weeks), callus formation (6-8 months), fully matu-
ration of the bone and remodeling. In the transformation
of the non-differential osteogenic cells special role play
BMP (Bone Morphogenetic Proteins) and growth fac-
tor’.

Postoperative bone regeneration is mostly based on a
spontaneous creation of functional vital bone, and
depends on various factors like the size defect, the
degree of the vascularization, the integrity of the periost
and the spongiosa bone, general health condition, age
etc. Generally, as a result of a richer vascularization,
regeneration in the upper jaw is faster compared to the
lower jaw*".

In the literature are described various techniques
available for regeneration of the deficient alveolar bone.
These include: the use of barrier membranes for GBR,
particulate grafting materials, onlay block grafting tech-
niques, distraction osteogenesis, ridge split techniques,
the future applications of molecular factors to stimulate
the rate of bone formation, and in severe defects, a com-
bination staged approach of these techniques®.

Guided bone regeneration (GBR) is set as an assum-
ing, effective method for controlling the reparative
osteogenesis’®. The concept for GBR is described for the
first time in 1959 and is based on principle of using bar-
rier membranes for space maintenance over a defect. To
ensure successful GBRY, four principles need to be met:
exclusion of epithelium and connective tissue, space
maintenance, stability of the fibrin clot, and primary

wound closure. o
GBR procedure is indicating when we have: local

alveolar ridge deficiencies (horizontal or limited verti-
cal); osseous fill around immediate implants; dehis-

cence, fenestration and bone defects associated with
implants; residual bone lesion; aid repair of sinus mem-
brane perforation. In this procedure can be use non-
resorbable barriers (ePTFE, titanium reinforced ePTFE,
high-density PTFE or titanium mesh membranes) and
bioabsorbable barrier membranes (of animal and syn-
thetic origin). In clinical appliance bioabsorbable barrier
membrane are preferred’.

Bone grafts fall into few categories: autograft, allo-
grafts, xenografts, alloplasts and biological mediators of
autologen materials. The same are used independently or
combined?.

Xenografts are biocompatible and osteoconductive,
produced from deproteinized bovine bone mineral, but it
can sustain coral structure as well. It contains intercon-
nective pore which cause rapid revascularization and are
used as precursors of the ossification. Osteoblasts that
produce a new bone, after which follows the mineraliza-
tion so they are deposited on the surface on the granules.
In the latest period they are combined with bio sub-
strates-growth factors.

The aim of this study is to reveal the voluminous
bone changes and regeneration with or without the appli-
cation of the GBR technique after enucleation of the
medium cyst size formation using orthopantomography.
In one of our cases, we used a xenograft and collagen
membrane, and in the other, we followed the sponta-
neous bone regeneration.

Case presentation
Case no. 1
Patient of the age of 47 registered at the Clinic of oral

surgery at the Dental clinic Center in Skopje, cause of
the presence of a retained root (picture no.1) in the lower

= u

Picture 1. Presence of a retained root in the lower jaw
with registered partial and terminal anodontia.
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Picture 2. Radiographic examination before the surgery

Picture 3. Crestal with vertical incision

Picture 4. Present vestibular cortical lamina with
dehiscence, and the process of osteotomy.

jaw with no subjective symptom. With the clinical exam-
ination were registered partial and terminal anodontia
and elongation of the alveolar ridge in region 44. After
radiographic examination (picture no. 2), Cystis radicu-
laris 44 were diagnosed. The size of the cyst measured
on the orthopantomography was 35 x 38 mm.

Picture 4. Present vestibular cortical lamina with dehis-
cence, and the process of osteotomy.

Picture 5. Size of the bone defect before using the
GBR technique.

The surgical intervention was made according to the
protocols and the basic surgical principles for treatment
of pathological lesion, enucleation of the cyst in general.
After the extraction of the tooth 44, crestal incision was
made with vertical incision (picture no.3). Osteotomy
started from vestibular cortical lamina with dehiscence
(picture no. 4), and after the exposition of the cyst, we
completely removed it (enucleatio in toto).

After the cystic enucleation, we applied the Carnoy’s
solution in the bone defect. The Carnoy’s solution con-
sists of 6 ml ethanol, 3 ml chloroform, 1 ml acid acetic
and 1 gr of ferric chloride. The advance of using this
solution is its ability to demark and fixate the cystic tis-
sue and the haemostatic effect. As for the size of the
bone defect (picture no. 5), we recommended GBR tech-
nique of the augmentation of the bone to the patient i.e.
application of a bone substituent and barrier collagen
resorptive membrane.
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Picture 6. Comparing the size of the pathological mate-
rial with dental scalpel.

Picture 7. Applying of bone graft materials with barrier
membrane (GBR technique).

Picture 8. Post-surgical period (1 day after). No pres-
ence of hematoma or edema.

Geistlich Bio-Oss® (natural, non-antigenic, porous
bone mineral matrix, granules 0,25-1 mm/0,5=1cc),

Picture 9. Radiology examination after one year of
guided bone regeneration.

applied according to Nyman protocol for preparation (pic-
ture no.7). The cyst (picture no.6) was sent for pathohis-
tological examination, which confirmed the previous clin-
ical diagnose. Post-surgical period was without the pres-
ence of hematoma, edema or neurosensory disorder of the
type of repeated paresthesia/anesthesia of n.alveolaris
inferior (picture no. 8). In the radiographic examination
made after 12 months we could notice that the bone lesion
was completely filled with bone (picture no.9)

Case no. 2

Patient of age of 32 registered at the Clinic for oral
surgery on the Dental Clinic Center in Skopje, with sub-
jective symptoms (pain). With the anamnesis we
obtained elaborated fixed-prosthetic construction on the
upper jaw four years ago. During the clinical examina-
tion an intraoral fistulae was detected that persisted more
than one month, gingival recession on the 22 and 24 with
presence of the color change and the inflammation of the
gingivae. With palpation an elongation was detected on
the alveoli ridge in region of 23, and during the horizon-
tal and vertical percussion of the teeth 22 and 24, was no
pain detected. The radiographic examination confirmed
the missing of the left canine and the presence of patho-
logical lesion that matched the residual cyst-Cystic
residuals with a size of 40 x 40 mm, with pathohistolog-
ical examination after enucleation.

——

Picture 1. Radiographic examination before the surgery
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Picture 5. Bone defect size after complete enucleation

Picture 2. Present vestibular cortical lamina with of the cyst.
dehiscence

:
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rial with dental mirror.

Picture 3. Process of osteotomy and exposed cyst
lesion, using trapezoidal flap design.

Picture 7. Post-surgical period (1 day after), without
presence of hematoma or edema.

Picture 4. Process of complete enucleation of the cyst
lesion..

A trapezoidal flap design was made and osteotomy
followed, with enucleatio in toto. Apart from the case no.

. . Picture 8. Radiology examination after one year of
1, we didn’t use bone substituent and the osseous defect

spontaneous bone regeneration..

Picture 6. Comparing the size of the pathological mate-

MakenoHcku ctomatonowku nperned. ISSN 2545-4757, 2018; 41 (1-2): 9-16.

13



was recovering according to spontaneous regeneration.
After observing the patient for 12 months period, we
could see the bone regeneration on the operative field.

Discussion

The therapeutic goal of any extirpative surgical pro-
cedure is to remove the entire lesion and leave no cells
that could proliferate and cause the recurrence of the
lesion10. The surgical treatment of cysts is discussed
without regard to the type of cyst, except for the types
that warrant special consideration. Decompression and
marsupialization of the cysts11 of the jaw were first sug-
gested by Partsch in the German literature in 1892 and in
many parts in the world they are still described as
Partsch I and II procedure. Marsupialization (Partsch I)
can be used either as the sole therapy for the cyst or as a
preliminary step in management, with enucleation
deferred until later. On the other hand, enucleation is the
treatment of choice for removal of cysts of the jaws and
should be used with any cyst of the jaw that can be safe-
ly removed without unduly sacrificing adjacent struc-
tures. The bone regeneration after cystectomy in normal
cases is depending on: the shape, size and location of the
cysts, surgical methods, age, and health status of the
patients.

Spontaneous and guided bone regeneration is a topic
of discussion of many authors. Rubio E. and Mombrt
C., present the success of spontaneous bone regeneration
after cystectomy. According to them it is preserved from
the periost and the morphological elements of the
peripheral part of the bone defect. The periost shows a
fully osteogenic potential and its cambial layer contains
number of non-differential osteogenic cells. At the
moment of injury of the bone tissue, these non-differen-
tial cells turn into functional osteoblast capable to pro-
duce bone (Fawcett, 1986). At the same time, in the
peripheral bone defect starts proliferative phase of the
blood vessels to end up in the difference of the peripher-
al fibroblasts in the functional osteoblasts that produce
the osteoid matrix that mineralizes later. The 18 patients
were divided according to their age, histopathology
diagnosis, postoperative control time, and percentage of
bone regeneration. 20 patients (66,6%) had 100% bone
regeneration after 6 months of cystic enucleation. In the
remaining six patients, bone regeneration was approxi-
mately with an average of 65,43%. In cases where one of
both bone plates (buccal or palatine / lingual) was
destroyed by the lesion, bone regeneration was clearly
lower. The measurement was made by using Pro-
Nemotec program and Nemoceph Densitometric Tool—
at the point of intersection (PI) of the lines mentioned

carlier pre-operative and 6 months post-intervention.
According to this study, histology of the cyst, the size
doesn’t have any significant effect on the bone regener-
ation, until the bone lamina is present even after the cyst
enucleation®.

In a clinical prospective randomized controlled trial
by Santamaria no statistically differences have been
found between bone regeneration with and without the
use of membranes (GBR) after enucleation of inflamma-
tory radicular cysts in 30 patients®.

Chiapascohave reported 81,30% reduction of the
residual cavity and 91% increase in bone density, at 24
months of control in a study of 27 patients with cysts
larger than 40 mm without the use of bone grafting mate-
rials™.

In particular, it has been established that if one or
both bone plates (buccal and lingual or palatal) are
destroyed by the lesion, the area would not completely
fulfill with bone, but it will leave a residual fibrous
scarthat will manifested by a radiolucency'*'*

In our case that we use GBR technique, we have
100% bone regeneration with good mineralization of the
new formed bone. Compering with the case no.2 where
we did not use GBR technique, the final results its slow
process of regeneration where we have partial bone
regeneration, with good results of it in the distal part of
the lesion and with less in the mesial part where we have
lack of mineralization and maturation in progress after
12 months of observation. The small osteogenic poten-
tial and slow mineralization are the reasons for slow and
incomplete bone regeneration that it’s going more like
reparation than process of regeneration.

After all, the bone tissue has a limited regeneration.
In large mandibular defects if no augmentation materials
are used, the process of healing takes a long period of
time and often ends without full success. Ciapinski D,
Niedzielska I, Witowski A. in their study explained the
need of filling the defect with materials that have ability
to activate all basis mechanism of bone regeneration:
osteoconduction, osteoinduction and osteogenesis”.

The guide of GBR includes: creation of proper cham-
ber, the flow of blood clot, perforation of cortico-spongy
part for the increase of vascular, cellular and molecular
elements needed for the regeneration process and the use
of barrier membrane for the prevention of invasion from
tissue that can impede the regeneration. The completed
defect covers with the collagen resorbs barrier mem-
brane that enhances the graft retention in the settled posi-
tion’.

Lalabonova H.and Daskalov H.,the aim of their arti-
cle is to report a case of delayed complication occurring
8 years after the performed cystectomy of the maxilla.
They explain the importance of implicated factors that
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affect negatively in the reparatory process of osteogene-
sis, like the presence of devitalized teeth on adjacent clo-
sure, the size of the cyst and the adjacent closure of
anatomic-morphologic structures (nasal and sinus cavi-
ty) which can be possible source of infection in the post-
operative cavity. The multiple recurrences of the cysts
after their enucleation indicate poor regenerative capac-
ity of the body which resulted in the formation of cica-
tricle tissue. They recommend the use of GBR in cases
of large bone defects that usually occur after enucleation
of jaw cysts, even though maxilla has a great potential
and capacity for spontaneous regeneration, by which at
the end they use the method and results positively'.

In the examination in the last 15 years the application
of biologic mediators are included which accelerate the
human bone regeneration®’. Thus, Pappalardo S. and
Guarnieri R. in their study used these principles for
enhancing the osteoconductive property of a new highly
purified bovine allograft (Laddec”) by addition of autol-
ogous PRP in regeneration of osseous defects of jaws
caused by cystectomy. Radiographic assessments of
present study indicated that this association induced a
faster new bone growth in the cystic cavities. It was
observed that the defect was filled by 56% at the first
month, and after a time interval of 6 months postopera-
tively the defect was filled by 92%, showing a signifi-
cant increase in vertical height on postoperative succes-
sive periapical radiographs'.

Many studies show the importance and benefits of
using biological materials in the development of the tis-
sue i.e. regeneration potential. Autologous plasma as a
great growth factor source from different origins
(cytokine, morphogen and mitogen) attains the soft tis-
sue and the bone healing when a rapid regeneration is
needed, i.e. PRP allows the organism to use the advan-
tage for normal physiological healing for fast injury
recovery, so the application is related to effective tissue
reparation and regeneration. FR many times are showed
like proteins that firstly cause proliferation and differen-
tiation from mesenchymal stem cells in osteoblasts, and
then proliferation in the human cells which depending
on their concentration of PRP increase, that clinically
results with increased bone regeneration that later on
with a stimulation for a mitogen activity of human tra-
becular cells leads to healing of bone tissue’.

A combined therapeutic approach consisting of fill-
ing the defect with augmentation material, covering it
with a barrier membrane and closing the wound is con-
sidered by the majority of authors as the best way of
treating intraosseous defects in the jaws. In the control
group where the bone defect is not treated with bone
substituent, later is mainly completed with bone marrow
where trabecular bone is detected in a significant small

number vs. comparing to both examination groups in
which GBR technique is used. They are less vascular-
ized, that is the other confirmation of slow dynamic of
the reparatory process'®.

Conclusion

Bone regeneration is slow process that depends of
the time and it takes few months i.e. a year. Spontaneous
bone regeneration of bone defects after the enucleation
depends on the size of defect, histological type, health
state and age of the patient. If we have lack of some of
these conditions, the possibility for spontancous bone
regeneration decreases. GBR technique regarding the
osseous defects in the jaws is superior and helps for pro-
ducing more mineral structure, higher density and faster
regeneration than spontaneous one. Regarding to this,
the pursuits is faster back up of anatomy-morphological
structure and functional part of the bone.
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EFFECTS OF SMOKING TO THE LIPID PROFILE
IN PATIENTS WITH PERIODONTAL DISEASE

EOEKTUTE HA NYWEHKHLETO HA NMMNMWAOHUOT CTATYC
KAJ MNALUUEHTU CO NMNAPOOOHTAIJIHA BOJECT
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Dirjanska K., Koneski F.

1 Department of Oral Pathology and Periodontology, Faculty of Dentistry, Ss. Cyril and Methodius University of
Skopje, Mother Theresa 17, 1000, Skopje, Republic of Macedonia

Abstract

The aim of this study was to determine the effects of smoking towards the lipid status in patients with periodontal disease through analyzing the serum dynam-
ics of lipid parameters (triglycerides, total cholesterol, LDL and HDL cholesterol). The above aim was realized on the Clinic for Periodontology an Oral Medicine
on examined group consisting of 45 patients diagnosed with periodontal disease, who were smokers; the control group was consisted of 45 patients diagnosed
with periodontal disease, as well, but non-smokers. All the patients were in the age range from 40 to 60 years. According to the number of consumed ciga-
rettes, the patients from the examined group were divided into three sub-groups, each consisting of 15 examinees. The first sub-group was consisted of
patients who smoked up to 10 cigarettes in a day (light smokers); the second sub-group was consisted of patients who smoked from 10 to 20 cigarettes in a
day (moderate smokers); the third sub-group consisted of patients who smoked more than 20 cigarettes in a day (passionate smokers). The values of Silness-
Loe dental plaque index (DPI), index of gingival inflammation (IGI), Cowell gingival bleeding index (GBI) as well as the level of attachment loss (Ramfjord)
were noted in both examined and control groups. The results of the total cholesterol and HDL cholesterol showed statistical significant difference between the
mean values in the three sub-groups of the examined group, while the mean values of HDL cholesterol in the second and third examined sub-groups and con-
trol group are within the reference limits, and the value of the first sub-group is in higher range than the normal one. Keywords: TNF-a and IL1-B, periodon-
tal indices, lipid status, smoking.

AncTpakr

LlenTa Ha 0Boj Tpyza Gelue aa ce yTBpaaT ehekTUTe Ha NyLIEHETO Ha MUMMAHMOT CTaTyC Kaj NaLMeHTI Co NapofoHTanHa 6onect npeky npocresnyBcHe Ha
cepymckaTa AuHamuka Ha nunuaHuTe napameTpu(Tpurnuuepuav,BkyneH xonectepon, JIAJ1 u X[ xonectepon). Peanusauuja Ha noctaeHata Lien Gelue
cnpoBefieHa Ha KnuHukata 3a Gonectv Ha yctaTa M NapofoHTOT kaje Gele dopmupaHa ucnuTyBaHa rpyna (45) couMHeTa of MauMeHT mylwaun co
AvjarHocTuLmpaHa napofoHTanHa Gonect u KoHTponHa rpyna (45) Henywauu co napogoHTonaTuja (knacudmumpana cnoper AAM og 1999 roanHa) Ha
Boapact of 40-60 roguun. Cnopea 6pojoT Ha MCMyLLEHW Lrapy NauyueHTuTe o4 1cnuTyBaHat bea nopeneny Bo Tpu noarpynu of 15 uenutanuuy. Mpsata
nofrpyna ja courHyBaa naumeHTy kow nywar Ao 10 yurapu Ha AeH (necHu nywayw). Bropata nogrpyna ja counHyBaa naumeHTyt kon nywart og 10 g0 20
uvrapu Ha feH (ymepeHu nywayu). Tpetata Moarpyna ja counHyBaa nauveHTV kou nywat Hag 20 uurapu Ha (ctpachw mywauu). Kaj gsete rpynn Ha
ncnuTaHuuy bea HoTUpaHU MHAEKCHUTE BPedHOCTM Ha fAeHTaneH nnak no Silness-Loe (IDP), rvHruanHa wHenamauuja no Loe Silnes (IGl), ruHrvBanHo
kpBaBetse no Cowell (IGK) kako u cTeneHoT Ha ry6utok Ha ataumeHT (Ramfjord). Mo M3BPLUEHMOT KIMHUYKM MPETNIEA U HOTUPAH-E Ha MHOEKCHUTE BPEAHOCTY
kaj [iBETE IPyNM Ha CTIMTaHWLA MO NaT Ha BeHenyHKuuja 6ea 3emann 5 Mn Ha kpB og v cubitali. KpTa belue 3emaHa Bo cTepunHu enpyBeTi 1 aucTpubynpaqa
Ha WHcTuTyTOT 3a chusnonoruja npu MeanumHekuoT dakyntet Bo Ckonje. AHann3ata Ha NUNMEOHUOT cTaTyc Belue HanpaBeHa Co KonmopumeTpucka Meaoaa.
AHanuaata Ha BKynHuoT Xonectepon v X[/ xonecteponoT peructpupa pasnuka Ha MPOCEYHUTE BPEAHOCTM Kaj TPUTE WCTUTYBaHW MOATPYNM koja e
CTATUCTNYKM CUrHUMKAHTHA, HO MpOCeYHUTe BpeaHocTi Ha X[/ xonecTeponoT kaj BTopaTa v 1 TpeTaTa NoArpyna U KOHTponHaTa rpyna ce Bo rpaHuLy Ha
pethepeHTHUTe, Aofeka MpoceyHaTa BPeJHOCT Ha npBata MOATpyna e noBucoka of pedepeHTHata BpeaHocT. Knyunu 36opoeu: TNF-a n IL1-B,
NapoAOHTaNHU UHAEKCH, IMNUAEH cTaTyc.

Introduction

The risk of periodontal disease and its prognosis is
associated with a number of factors like: age, stress, pres-
ence of specific microorganisms, genetics, diabetes and
smoking'. Historically, it was believed that all individuals
are uniformly susceptible to development of periodontal

disease and that the accumulation of the dental plaque,
bad oral hygiene and possible occlusal trauma are enough
to initiate the periodontal disease. During the last four
decades it has been accepted that the periodontitis is
caused by specific bacterial infection and the individuals
are equally susceptible to these infections as from the
damage they cause. This understanding made the clini-
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cians and researches to focus their efforts on developing
markers which will help in identifying the susceptible
individuals, prior to the initiation of the disease, as well as
the risk factors which can be modified in order to prevent
the periodontal disease or to change its course’. Smoking
is the best confirmed modifying risk factor in the devel-
oping and progress of periodontal disease’. Smoking can
be involved in the aetiopathogenesis of the periodontal
disease through releasing pro-inflammatory cytokines and
inflammatory mediators which can be able to initiate cas-
cade of biochemical reactions and to cause periodontal
and endothelial damage®. Thus, smokers can be systemi-
cally affected even in absence of clear clinical symptoms
of the disease’.

Aim of the study

Taking into consideration the literary data associated
to the influence of smoking on the systemic health, as
well as to the pathogenic mechanisms of the periodontal
disease, the aim of the study was set: to determine the
effects of smoking in patients with periodontal disease,
through analyzing the serum dynamics of the lipid
parameters (triglycerides, total cholesterol, LDL choles-
terol and HDL cholesterol)

Materials and methods

In order to achieve the set aim, an examined group
consisted of 45 patients - smokers diagnosed with perio-
dontal disease, and a control group consisted of 45 pati-
ents - non-smokers with diagnosed periodontal disease
were formed at the Clinic for Periodontology and Oral
Medicine. All the patients were in the age range 40-60
years. The present periodontal disease was classified
according to the American Association of Periodontology
from 1999. The diagnosis was established on the basis of
anamnesis, clinical evaluation and x-ray findings. Great
attention was paid to the anamnesis, in order to gain
detailed data for verification of absence of any systemic
disease. All the patients signed an informed consent and
agreed that the collected data and materials would be used
only for scientific and research purposes. According to the
number of cigarettes, the patients from the examined
group were divided in three sub-groups, each consisting
of 15 examinees, as follows:

- first sub-group, consisted of patients who smoked

up to 10 cigarettes in a day (light smokers)

- second sub-group, consisted of patients who
smoked from 10 to 20 cigarettes in a day (moder-
ate smokers)

- third sub-group, consisted of patients who smoked
more than 20 cigarettes in a day (passionate smok-
ers)

The values of Silness-Loe dental plaque index (DPI),
gingival inflammation index (IGI), Cowell gingival
bleeding index (GBI) as well as the level of attachment
loss (Ramfjord) were noted in both examined and con-
trol groups. After the clinical evaluation and index val-
ues determination, a venepuncture of the cubital vein
was performed in all the examinees from both groups
and 5 ml of blood were collected from each of them. The
blood was collected in sterile test-tubes and transported
to the Institute of Physiology in the Medical Faculty in
Skopje. The samples were remained still for 2 hours, at
room temperature. After the coagulum retraction, the
remained serum was centrifuged using Becman cen-
trifuge in 5000 rotations per minute. The analysis of the
lipid status was performed using the colorimetric
method (Merck diagnostics).

Results and discussion

Smoking and its duration lead to increased concentra-
tion of total serum cholesterol, triglycerides, LDL choles-
terol, but to lower anti-atherogenic HDL cholesterol’,
which plays a key role in atherosclerosis process. The
combination of nicotine and lipopolysaccharide (LPS) can
result in releasing inflammatory cytokines such as IL-1f
and TNF-a, which influence to the lipid metabolism and
promote hyperlipidemia’. Related to the potential associa-
tion between smoking, hyperlipidemia and periodontal
disease, today it is thought that smoking may induce
changes in the immunocellular function, resulting in
impaired metabolic regulation of the lipids, through
mechanisms which involve proinflammatory cytokines®.

A considerable number of cytokines, like IL-1f and
TNF-a are produced as a result of the presence of peri-
odontal pathogenic gram negative bacteria®’. These
cytokines have a great influence on the lipid metabolism'",
either through provoking production of other cytokines
and changing the chemodynamics (utilization of amino-
acids) from different tissues which participate in the lipid
metabolism, or through modifying the hypothalamus-
hypophysis-adrenal axis and increasing the concentration
of adrenocorticotropic hormones, cortisol, adrenalin,
noradrenalin and glucagon in the plasma'. Therefore, the
activity of IL-1p and TNF-o, microbial exposure and
action of nicotine enable the increasing of the level of free
fatty acids, cholesterol and triglycerides occur.”

The results of this study regarding the total choles-
terol show statistically significant differences between
the mean values of the groups (p = 0,018072) (Table 1),
but the mean values are higher within the second and
third sub-group in the examined group (Table 2). Post
hoc Tukey’s test showed predominant difference
between the third sub-group and the other sub-groups
and the control group (Table 3), which confirms the
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Table 1. Mean values of total cholesterol within the examined group with its sub-groups and the control group.

group Mean value Number St. Dev minimum maximum
I 5,107143 15 0,523985 4,6 6,7
Il 6,080000 15 1,044851 4,9 8,4
Il 7,033333 15 2,859987 4,0 13,5
\Y 6,270732 45 1,379718 3,5 9,0

This table shows the mean values of total cholesterol which are in normal ranges (3,1-5,5 mmol/l) within the first sub-group, while

the mean values in the other two sub-groups and within the control group are higher than the normal values.

Table 2. Analysis of variance of the mean values of total cholesterol

SS

df

MS

SS df

MS

F

p

27,52450

3

9,174834

209,5115 81

2,586562

3,547116

0,018072

Analysis of variance of the mean values of total cholesterol in the examined group with its sub-groups which are statistically signifi-

cant for p=0,018072.

Table 3. Post hoc Tukey HSD test for total cholesterol

group I Il 1 1\
| 0,369058 0,009796 0,098171
Il 0,369058 0,371497 0,979334
Il 0,009796 0,371497 0,400672
\% 0,098171 0,979334 0,400672

There s statistical significance regarding the total cholesterol mainly between the third sub-group and other groups.

influence of the higher number of smoked cigarettes
daily to the systemic and periodontal health. The results
regarding to the level of total cholesterol in smokers and
non-smokers with periodontal disease are in accordance
with the results reported by Katz et al.”* and Loeshe et
al.", but opposite to those reported by Kenney et al.'

Smoking, poor nutrition and high-fat meals result in
prolonged impairment of the antibacterial function of the
polymorphonuclear leukocytes', i.e. hyperreactivity and
increased production of oxygen species'’, which is asso-
ciated with periodontal disease progression in adults.

The concentrations of pro-inflammatory cytokines
TNF-a, IL-1B, prostaglandin E2 (PGE-2) reach high lev-
els in individuals with periodontal disease.” Inflamed
periodontal tissues may act as a permanent renewable
container for releasing of TNF-ao, IL-1f and PGE-2 in
circulation, thus evoking extended systemic effects, as
well as influencing the lipid metabolism'. The increase
of serum lipids occurs due to the higher synthesis or
lower degradation of triglycerides’, as well as reduced
elimination of LDL cholesterol.

The results regarding to LDL cholesterol show high-
er values compared to the referent values in the three
sub-groups and control group (Table 4). The difference
between mean values of the examined groups is not sta-
tistically significant for p=0,090300 (Table 5). These
results about the level of LDL cholesterol in smokers
and non-smokers with periodontal disease are in accor-
dance with the results reported by Katz et al.” and
Loeshe et al."™, but opposite to those reported by Kenney
et al.'”® Nutrition can influence the host inflammatory
response, i.e. to participate in the activation of the
inflammatory cytokines that affect the immune function
and probably have effect on the periodontal health and
the condition of some specific systems in the body*. The
nutrition with higher intake of saturated fats, but lower
intake of cellulose and fruits can lead to changes of the
lipid status.

The mean values of HDL cholesterol are within the
referent ranges in the second and third sub-group and in
the control group, while the mean value in the first sub-
group is higher than the referent values (Table 6). The dif-
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Table 4. Mean values of LDL cholesterol within the examined group with its sub-groups and within the control group.

group Mean value Number St. Dev minimum maximum
| 4,071429 15 1,188036 1,7 52
Il 4,620000 15 0,829113 2,4 5,7
Il 4,900000 15 2,592572 0,7 9,6
\Y 3,821951 45 1,343040 1,3 6,1

This table shows the mean values of LDL cholesterol within the examined group with its sub-groups and within control groups
which are higher than the referent values (2,2 - 3,5 mmol/l).

Table 5. Analysis of variance of mean values of LDL cholesterol

SS

df

MS

SS

df

MS

F

p

16,08424

3

5,361414

194,2228

81

2,397813

2,235961

0,090300

This table shows the difference between the mean values within the examined groups which is statistically significant for

p=0,090300.

Table 6. Mean values of HDL cholesterol.

group Mean value Number St. Dev minimum maximum
I 3,215385 15 1,302463 1,1 4,9
Il 1,446667 15 0,417247 0,5 2,0
Il 1,400000 15 0,311677 0,8 1,9
\Y 1,368293 45 0,329726 0,7 1,9

This table shows the mean values of HDL cholesterol within the examined groups with its sub-groups and within the control group

which are in normal ranges (2,2-3,5 mmol/l) in the second and third sub-group, while the mean values in the first sub-group are
higher than the referent values.

Table 7. Analysis of Variance of mean values of HDL cholesterol

SS

df

MS

SS

df

MS

F

p

36,61934

3

12,20645

28,50304

80

0,356288

34,26006

0,000000

This table shows the difference between the mean values of HDL cholesterol in examined groups and control group, which is sta-

tistically significant (p=0,000000).

ference between the mean values in the examined groups
is statistically different for p=0,000000. According to post
hoc Tukey’s test, the difference is mainly significant
between the first and other groups (Table 7).

Higher levels of HDL cholesterol show anti-inflam-
matory action and lower the adhesion of the endothelial
cells, with this lowering the risk of cardiovascular dis-
eases. The results regarding to the HDL cholesterol lev-
els in smokers and non smokers with periodontal disease
are in accordance with the results reported by Cutler at
al.%, but opposite to those reported by Buhlin et al.”

Different mechanisms that lead to lipid alteration due
to smoking include the action of nicotine which stimu-
lates the sympathetic adrenal system, which results in
higher secretion of catecholamines, higher lipase levels
and higher concentration of plasm fatty acids and thus,
higher secretion of hepatal fatty acids and triglycerides".
The mean values of triglycerides in the three sub-groups
and control group were higher than the referent ones
(Table 8). The difference which can be noted between
the mean values in the examined groups (smokers) is not
statistically significant (p=0,345041) (Table 9). The bio-
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Table 8. Post hoc Tukey HSD test

group I Il 1 \Y)
| 0,000147 0,000147 0,000147
I 0,000147 0,996576 0,972293
Il 0,000147 0,996576 0,998116
\% 0,000147 0,972293 0,998116

This table shows the post hoc Tukey HSD test which shows significance mainly between the first sub-group and other groups.

Table 9. Mean values of triglycerides

group Mean value Number St. Dev minimum maximum
I 2,585714 14 0,799863 1,9 4,5
Il 2,453333 15 0,604586 1,2 3,2
Il 3,106667 15 1,007448 1,6 5,0
IV 2,521951 41 1,393828 0,9 4,7

This table shows the mean values of triglycerides within the examined group with its subgroups and at the control group which

are higher than the referent ones (0,1-2,2 mmol/l).

Table 10. Analysis of variance of mean values of triglycerides

SS df MS SS

df MS F p

4,378888 3 1,459629 105,3541

81 1,300667 1,122216 0,345041

This table shows the difference in the mean values of triglycerides between the examined groups and the control group which is

statistically significant (p=0,345041).

logic signal molecules from the local inflamed tissue has
physiologic effects to the stimulation of lipogenesis,
increasing the lipolysis and decreasing the lipid clear-
ness, resulting in hyperlipidemia or accumulation of free
fatty acids (FFA) and triglycerides?.

The results regarding to the level of triglycerides in
smokers and non-smokers with periodontal disease are
in accordance to those reported by Loeshe et al.,"” but
opposite to those reported by Buhlin et al."” The analysis
of the lipid status in both examined groups showed high-
er values in both examined groups, thus confirming our
results” on the dependence between the hyperlipidemia
and periodontal disease.

The clinical and radiological findings of the peri-
odontal condition indicate that it is worse for smokers
compared to non-smokers, while the clinical condition is
presented with presence of deep periodontal pockets,
higher attachment loss, gingival recession, increased
alveolar bone loss and higher values of dental plaque®.
Smoking influences the composition of the subgingival

bacterial flora as well, with that increasing the subgingi-
val infection. Smoking also has effects to the oxidative-
reduction potential of the dental biofilm, creating anaer-
obic conditions and predomination of gram negative
anaerobic bacteria*. The decreased protective and
reparatory capability of the periodontium and the pres-
ence of aggressive bacteria in the dental plaque lead to
increased damaging of the periodontium in smokers,
compared to non-smokers®*. The analysis of dental
plaque index (DPI) showed percentual difference
between the first and second, compared to the third sub-
group which is statistically significant (p=0,0353); the
difference between the first and second sub-group com-
pared to the control group is statistically significant
(p=0,0354)(Graph 1). The results regarding to the values
of the dental plaque index are in accordance with those
reported by Machuca et al., but opposite to those
reported by Baab and Qberg?.

It is our opinion that the higher volume of dental
plaque in smokers is a result of bad oral hygiene and for-
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Graph 1. Distribution of Silness-Loe dental plaque index

0% 20% 40% 60% 80%

Graph 1 shows the distribution of dental plaque index within the
examined group with its sub-groups and control group. There is
percentual difference between the first and the second, com-
pared to the third sub-group which is statistically significant
(p=0,0353) and between the the first and the second sub-group
compared to the control group (p=0,354).

Graph 2. Distribution of Silness-Loe index of gingival
inflammation
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Graph 2 shows the distribution of the index of gingival inflam-
mation within the examined group with its sub-groups and with-
in the control group. A clear percentual difference can be noted
between the control group and the second and the third sub-
groups which is statistically significant (p=0,0000) and between
the control group and third sub-group (p=0,0036).

mation of nicotine pigmentations which increase the
plaque accumulation®*. The inflammatory response
induced by the accumulation of dental plaque may be
modified by the secondary products of the tobacco, like
the cotinine”, a secondary product of the nicotine which
has effect of peripheral vasoconstriction and reduces the
clinical signs of gingival inflammation, the redness and
swelling®. The reduced intensity of the gingival
response is probably due to vascular changes; the thick-
ness of the marginal gingival epithelium is damaged by
smoking. The local vasoconstriction effect of the nico-
tine leads to lower blood flow in the gingival tissue,
hypoxia and decreased capability in elimination of the
products of the tissue metabolism”. All these events

have an effect of decreasing the reparatory capability of
the periodontium, which is clinically manifested as
delayed tissue healing. The analysis of the index of gin-
gival inflammation (IGI) and gingival bleeding index
(GBI) indicates clear percentual difference between the
control group and second and third sub-group, which is
statistically significant (p=0,0000), and between the con-
trol group and third sub-group, where a statistically sig-
nificance is present (p=0,0036)(Graph 2). This confirms
the peripheral vasoconstriction effect of the nicotine,
which reflects with low clinical signs of inflammation in
smokers.

Graph 3. Distribution of Cowell index of gingival bleeding
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Graph 3 shows the distribution of the Cowell index of gingival
bleeding within the examined group with its sub-groups and at
the control group. A clear percentual difference can be noted
between the control group and the first, second and third sub-
groups which is statistically significant (p=0,0000)

Graph 4. Distribution of Ramfjord attachment loss index
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Graph 4 shows the distribution of Ramfjord attachment loss
index withinthe examined group with its sub-groups and at the
control group. Next findings should be noted:

1. attachment loss up to 3 mm. Percentual difference is
not statistically significant (p=0,082).

2. attachment loss from 3-6 mm. Percentual difference is
statistically significant only between the control group
and third sub-group (p=0,0496).

3. attachment loss higher than 6 mm. Percentual differ-
ence s statistically significant between the control group
and second and third sub-group (p=0,00).
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The results regarding to the values of IGI and GBI
are in accordance to those reported by Johnson et al.*,
but there is no literature data which decline this finding.
The effect of smoking to the periodontium is cumulative,
t.e. the negative effects depend on the duration of smok-
ing and on the number of smoked cigarettes®. The alve-
olar bone loss and attachment loss in smokers are
increased, and the correlation depends on the dose of
nicotine taken by smoking and the effect showed years
later**'. The analysis of the attachment loss within the
range of 3-6 mm showed percentual difference between
the control group and third sub-group which is statisti-
cally significant (p=0,0496); statistically significance
was found between the control, second and third sub-
group for the attachment loss higher than 6 mm
(p=0,0496). The percentual difference was not statisti-
cally significant (p=0,082)(Graph 4) in the first sub-
group and control group for attachment loss up to 3 mm.
These results regarding to the index of attachment loss
are in accordance with those reported by Rivera-
Hidalgo® and Tanur et al. *', but opposite to those report-
ed by Baab and Qberg”.

We consider that nicotine stimulates the osteoclast
differentiation, with that increasing the resorption of cal-
cium phosphate, the major structure of bones. Higher
concentrations of nicotine lead to increased number of
osteoclasts, cells responsible for resorption and remode-
lation during the periodontal disease.

Conclusions

The investigation of the role of smoking as a risk fac-
tor in etiopathogenetic events in periodontal disease,
with verification of the lipid status and clinical parame-
ters, leaded to these conclusions:

1. The parameters of the lipid status detected differ-
ence between the mean values in the examined
groups which are not statistically significant for
LDL cholesterol (p=0,090300) and for triglyc-
erides (p=0,345041), with mean values higher
than the referent ones at the examined sub-groups
and at the control group, with exception of the
values of triglycerides in the first sub-group
which are in normal range.

2. The analysis of total cholesterol and HDL choles-
terol showed difference of the mean values for
HDL in the three examined sub-groups, which is
statistically significant (p=0,018072); statistical
significance was found between the same groups
for the total cholesterol, as well (p=0,000000);
mean values of HDL in second and third sub-
group and control group are in normal ranges,

while the mean value in the first sub-group is
higher than the referent values.

3. Results from the analysis of the dental plaque
index (DPI) showed percentual difference in the
first and second, compared to the third sub-group,
which is statistically significant (p=0,0353) as
well as at the first and second sub-group, com-
pared to the control group (p=0,0354).

4. Analysis of the index of gingival inflammation
(IGI) indicates clear percentual difference
between the control group and second and the
third sub-group, which is statistically significant
(p=0,0000), as well as between the control group
and the third sub-group (p=0,0036).

5. Analysis of the gingival bleeding index (GBI)
indicates clear percentual difference between the
control group and first, second and third sub-
group, which is statistically significant (p=0,0000).

6. Attachment loss at smokers is increased, with the
loss level depending on the nicotine dose taken
by smoking (number of smoked cigarettes daily)
and effect is evident years later.

7. It can be concluded that very serious approach in
the treatment of periodontal disease is necessary.
It should include frequent check-ups of patients
and comprehensive instructions for maintaining
oral hygiene in the event of existence of a predis-
posing factor.
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Abstract

Follicular (dentigerous) cysts are odontogenic cystswith developmental origin.Most commonly they develop in the region of the third molars in the mandible and the
canines in the maxilla. They are usually detectedin adolescents, before the age of 30, on routine x-rays. Aim: The aim of this study is to present a rare case of a large
follicular cyst with impacted, atopically positioned canine, in a 70 year-old patient. Material and method: The patient came to our clinic with a mild edema in the front
region of the mandible. The ortopantomograph showed an impacted tooth in the region of the symphysis of the mandible, morphologically appearing as a canine.lt also
showed a large, well defined lesion with dimensions 46x28mm. A fine needle aspiration biopsy was made, confirming the diagnosis of cystisinflamata. We planned the
surgical intervention considering the dimension of the cyst and the advanced resorption of the alveolar ridge in that region, so cyst enucleation with preservation of the
impacted toothwas performed.The patient was evaluated clinically and radiographically on a 6 month-period of time. After a period of 12 months, when the bone defect
after the cyst enucleation was reduced, theerupted canine was extracted with typical extraction. Key words:dentigerouscyst,enucleation, impacted tooth.

AncTpakr

bonukynapH1Te (LEHTUrepo3HN) LUCTI Criaraat Bo rpynaTa Ha pa3BojHU OAOHTOTEHN LMCTU U HajuecTo Ce pasBiMBaaT OKony TpeTUTe MaHAUGynapH1 Monapu
11 MakcunapHuTe kaHuhu. Ce AnjarHocTvLmMpaaT HajyecTo cryyajHo, pagvorpadicku Bo agonecteHTHa v Bospact o 30 roanHu. Lien:Llenta Ha oBaa ctyauja
€ [la ce Mpukaxe Pedok cryyaj Ha dhonukynapHa LucTa Ha UMNaKTUpaH, aTonmuyHO MO3ULMOHMPaH KaHWH kaj 70 roguwennayveHT. Matepujan u mMetop:
[MauneHTOT ce jaBM Ha HawaTta KnuHWKa nopaav bnar oTok U HemaroAgHOCT BO Mpefen Ha (poHTanHata MaHanbyna. Ha opTonaHTomorpadckata cCHUMKa
3abenexaBme MMNakTMpaH 3ab B NpefenoT Ha cumdusata co MOPCOMOLLKM KapakTePUCTUKN Ha KaHUH W rofeMa, jacHO OorpaHuyeHa nesuja co AMMEH3NM
46x28mm. Bo gujarHocTWykM Lienw, HampaBMBMe acnvpauyoHa buoncuja co koja Ce MOTBpAM AujarHosata Ha WHcrmammpana uucta. Xupyplukata
VHTEPBEHLMja ja NNaH1paBMe Criopes AMMeH3ujaTa Ha LcTaTa U HanpesHaTtata pecopryja Ha anBeonapHUoT rpebeH Bo Taa pervja, no wTo belue u3BefeHa
€eHykrneauyja Ha 1cTaTa co npesepBauuja Ha MMNakTpaHuoT 3ab. Pagvorpadicku 1 KnMHUYKY, naumeHToT Gelle criefieH Ha nepuoan Ha 6 meceuy. Mo 12
MeceL, Kora ANMEH3UNTE Ha KOCKEHWOT AEeKT Mo eHykrealmja Ha uucTata belle 3HauMTeNHO HaManeH, epynTupaH1oT KaHUH Gelue ekcTpaxvpaH kako
TUNMYHa exkcTpakuuja. KnyyHu 36opoBu: dhonmkynapHa LucTa, eHykneauuja, MMnaktupaH 3ab.

Introduction

The term “cyst’ is defined by Kramer in 1974 as "a
pathological cavity, having fluid, hemi-fluids or gaseous
contents, and which is not created by the accumulation
of pus''. Histologically, the cysts in the oral and max-
illofacial region are consisted of fibrous capsule, which
is lined with epithelium on the inside walls. Some cysts
do not have an epithelium lining and the term “pseudo-
cysts' is reserved for them.

The classification of the cysts in the oral and max-
illofacial region is not an easy task, due to the big vari-
ety of cysts that seem similar to one another, but are in
fact very different. Firstclassification of odontogenic
tumors, jaw cysts, and associated lesions has been creat-
edusing WHO classification from 1971, as a result of
research conducted by international group of oral and
other pathologists. Final classification, alongwith new
knowledge, comments, and suggestions regardingprevi-
ous classification, was made and published inthe second
edition of the same work, in 19922.
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According to this classification, follicular cysts (a.k.a
dentigerous cysts) are in fact odontogenic cysts, and they
belong in the group of cysts with developmental origin.
Dentigerous cyst is the most common odontogenic
development cyst. It can involve any included tooth,
although molars and canines are the most affected ones.
Cystic formation involving the crown of premolars and
incisives is rare’. The frequency with which dentigerous
cysts develop has been calculated at 1,44 in every 100
unerupted teeth, more frequent in men than in women®.

The dentigerous cyst, by definition, is attached to the
cervix of an impacted tooth. Were the toothto erupt, the
dentigerous cyst would burst and cease to be a patholog-
ic entity, as is usually the case in small eruption cysts.
Small cysts are also easy to treat surgically. However,
dentigerous cysts occasionally become extensive since
lesions are asymptomatic even when reaching consider-
able size and then treatment is more difficult, as associ-
ated teeth are often impacted and displaced a consider-
able distance due to cyst pressure’.

These cysts are usually discovered on routine radi-
ographic examination, characterized by a symmetric,
well-defined, usually unilocular radiolucent lesion sur-
rounding the crown of an unerupted tooth. Generally
there is a distinct, dense periphery of reactive bone (con-
densing osteitis) with a radiolucent center. These cysts
can also manifest as multilocular entities and occasion-
ally may be associated with resorption of the roots of
adjacent erupted teeth®. They are rarely painful and any
pain suffered is associated with infection in the lesion®.
In some instances, these cysts can grow very large in size
and can trigger the inflamma-—tion, expansion and ero-
sion of the cortical bone*, which is the reason for the dif-
ficulties in the treatment of these cysts.

The differential diagnosis of dentigerous cysts
include odontogenic fibroma and odontogenic myxoma.
Somespecimens may contain a focus of unicystic
ameloblastoma and therefore require considerationof
more extensive treatment’.

Aim of the study

The aim of this study is to present a rare case of a
large follicular cyst on an impacted, atopically posi-
tioned canine in a 70 year-old patient and the modality
of the treatment that was used.

Materials and method
A 70 year-old man came to our Clinic complaining

about a ‘bump’ in his lower jaw. The patient had been
noticing a discomfort and a strange feeling for some

time, and claimed that it used to be painless. However,
the last two months it started to bepainfulin that area. At
this point he turned for help at his general dentist, who
sent him at the Clinic of Oral Surgery at the University
Clinical Center “St. Pantelejmon” for further examina-
tion.

The intraoral examination showed an edemain the
vestibular region of the alveolar ridge of the right side of
the mandible, in the region of 42-43, with signs of local
inflammation. The patient had partial anodontia, with
only residual teeth 34, 35 and 44 persisting in the
mandible. Palpation of the lesion showed signs of fluc-
tuation and it was painful for the patient.A panoramic
radiograph was made (Figure 1.) and it showed a well
defined, oval radiolucent lesion, clearly separated of the
surrounding bone with a zone of condensed bone —a
characteristic ofan odontogenic cyst. The dimensions of
the cyst was approximately 46x28 mm. An impacted
canine could be seen positioned vertically in the middle
of the mandible.

Figure 1. Preoperative panoramic radiograph

In the diagnostic process, as well as the treatment
plan of the jaw cysts,the clinical examination of the
patient and the x-ray of the lesion are not enough.In this
case, regarding the age of the patient and in order to
make adifferential diagnosis with other pathologic
lesions, a fine needleaspirationbiopsywas made.
Theradiographic findings are not a finaldiagnostic for
dentigerous cysts because odontogenic keratocysts,
unilocular ameloblastomas, and many other odontogenic
and non-odontogenic tumours have radiographic fea-
tures essentially identical to those of a dentigerous cyst’.
Ultimately, the definitive type of the cyst can only be
proven histopathologically. In every caseapostoperative
histopathological verification of the removed cyst is
obligatory®.

Operative technique — The dimensions of the cyst, its
association with an impacted tooth, as well as the age of
the patient aredictating the modality of the treatment.
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Figure 2. Incision made along the alveolar ridge of the
mandible, with two divergent relaxation incisions (reg.
44, 34) towards the base of the alveolar ridge

The patient was scheduled for removal of the cystic
lesion, with preservation of the impacted tooth.

Bilateral mandibular local anesthesia was applied
(Scandonest, Septodont, France), and disinfection of the
oral mucosa, lips and surrounding skin wasmade.

We performed the classic flap design, with incision
on the alveolar ridge between the premolars of the
mandible, and two divergent vertical relaxationincisions
(reg. 44, 34) (Figure 2.). After the elevation of the flap,
a dehiscence of the right vestibular cortical lamina was
noticed. The impacted tooth (a canine — according to its
anatomo-morphological characteristics) waspositioned
vertically, right in the middle of the mandible, where the
lower central incisors should be (Figure 3.).

After the osteotomy and the cystic enucleation, we
applied the Carnoy’s solutionin the bone defect. (Figure
4.).

Consequently tothe great size of the cyst there was a
great bone loss. However,the apical third of the impact-
ed tooth wassurroundedwith bone from the vestibular
and lingual lamina walls, so we decided to leavethe
impacted canine in the mandible to serve as an
anchor.The impacted toothis to be removed in second
stage surgery, after the decreasing of the bone defect,
which was divided into two separate parts, with a medi-
al anchorage from the canine.

Due to the great defect in the oral mucosa, the wound
wassutured in a way similar to the suturing technique in
marsupialization —the edges of the incision were sutured
in the defect of the cyst.The removed cystic lesion was
sent for hystopatologicalverification.

The patient was given instruction for the postopera-
tive care andantibiotics were prescribedfor seven days.
Control check-up was scheduled for the next day. The
sutures were removed ten dayslater. After the removal of
the sutures, we detected a mild paresthesia on the right

Figure 4.Carnoy’s solution is applied

Figure 5. The situation four months after the intervention
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Picture 6. The situation 12 months after the intervention

Figure 7. A control panoramic radiograph, 12 months
after the intervention

=

Figure 8. The sutures after the extraction of the canine

side of the chin, as a result of a trauma to the mental
nerve, in addition to the large postoperative bone defect.

Four months after the intervention theepithelium
completely covered the formerly exposed bone. By this

Figure 9. The situation after the removal of the sutures

time, the paresthesia had completely stopped (Figure 5.).
A control radiograph was made, showing a reduction of
the size of the bone defect.

The intraoral examination 12 months after the inter-
vention showed full consolidation of the mucosa. The
formerly impacted canine was visible in the oral cavity
(Figure 6.) and acontrol X-ray was made (Figure 7.). The
radiograph showedreduce size of the bone defect, com-
pletely filled with newly-formed bone. The formerly
impacted canine was erupted, so a typical extraction
wasperformed. The wound wasfilled with Gelatamp
COLTENE" (Figure 8.).The situation after the removal
of the sutures is shown in Figure 9.

Discussion

The treatment of the cysts is an object of interest ever
since the first description of them appeared, early in the
XVII century9. The treatment options include enucle-
ation of the cyst and extraction of the tooth or teeth
embedded in (or impacted by) the cyst; or decompres-
sion and marsupialization without removal of the associ-
ated tooth. The principle of marsupialization (the Partsch
I method) implies makinga fenestrationon the wall of the
cyst, through which the cystic content drains into the
oral cavity. This way, the pressure of the cyst is reduced,
resulting in a reduction of the cystic cavity. With the pro-
cedure of enucleation (the Partsch II method), the cystic
capsule is completely removedfrom the bone and the
possibility of recurrence of the cyst is reduced. This
method has found application in small, average and big
cysts, when injury of the bordering tissues is excluded
and the cyst is surrounded by bone tissue on every
sidel0,11.

The appropriate modeof treatment must take into
account several clinicalcriteria.Recently defined criteria
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for selecting the treatment modality (both indications
and contraindications) refer to cyst size and site, patient
age, the dentition involved and the involvement of vital
structures12.The strategic significance of the associated
impacted tooth should also be considered prior to sur-
gery(the impacted canine was atopically positioned, and
had no strategic significance for a future prosthetic). In
this case a combination of the two methods for treatment
of the cysts - Partsch I and II, was made. The cyst was
enucleatedin toto, that refers to the Partsch II method.
However, due to thegreat size of the defect, the edges of
the incision were sutured in the defect of the cyst, quite
similar to the Partsch I method.

Follicular cysts are asymptomatic and are usually
detected on routine x-rays.They are rarely painful and
any pain suffered is associated with infection4.
Sometimes the cyst is removed intact, but more often the
thin wall is ruptured during the surgical procedure. In an
inflamed dentigerous cyst the wallmay be thickened].

Carnoy's solution is a method of chemical curettage
for the definitive treatment of odontogenic cysts.
Thissolutionis consisted of 6ml ethanol, 3ml choloform,
Iml acetic acid and 1gr of ferric chloride. The solution
has the ability to demark and fixate the cystic tissue. It
also has a haemostatic effect, so it’s primarily used to
ensure that recurrence of the cyst does not appear9.

There is evidence that vital cyst tissue releasesa
potent bone-resorbing factor, thus causing great bone
resorption, witch can lead to a pathological fracturel.
Although such fractures may occur in any bone, their
most common location in the orofacial skeleton is the
mandible13.The region of the front mandibleis the least
likely place for a pathological fracture to occur.In this
casehowever,due to thephysiologicalatrophy of the alve-
olar ridge, as well as the size of the defect in the bone
caused by the cyst and the size of the canine, it was quite
possible.The canine was stable due to the quantity of
bone surrounding his crown and apex, even though the
vestibular lamina was destroyed by the cyst growth.
Thatis the reason that we decided to extract the canine in
the second stage, after the removal of the cyst.

Bone healing is a physiologic cascade ofevents in
which complex regenerativeprocesses restore original
skeletal structureand function7. This is a slow process
that cantake up several months and bone remodeling last
for many years.In this case, performingan augmentation
of the alveolar ridge with the use of bone substituent is
disputable. The use of bone graft material would make a
scaffold as a base for the bone regeneration and ossifica-
tion process, using osseoconducting characteristic of the
bone substitute. After cystectomy, however,we can
never be certain that microscopic amounts of cyst
epithelium are still present in the bone defect.

Per secundam healing is prolonged and painful, so
the patient was advised to take analgesics. To preventa
secondary infection, as well as to ensure a proper oral
hygiene and to avoid food to be trapped in the defect of
the wound, we suggested an obturator to be
made.Thepatient,however, refused, due to his own rea-
sons.

Conclusion

The treatment of large cysts can be quite difficult,
even the established surgical treatment options are avail-
able but there are also a great variety of criteria that
should be taken intoconsideration before choosing the
treatment method. According to the patient’s age, size of
the cyst, location,the involvement of vital structures, we
consider that this treatment was successful, with mini-
mal surgical trauma for the patient. Periodical evalua-
tionof the patient is to be continued.
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Abstract

All-ceramic fixed restorations, because of their excellent aesthetic characteristics, are made more and more often. On the other hand, the discontinuity of the
dental arches in the posterior regions could be solved by the restorations/bridges made out of the stabilized zirconium dioxide because of its great strength.
This article reviews the current literature covering all-ceramic materials and systems. A history regarding the development of these materials is presented, start-
ing with the first all-porcelain “jacket” crown, all the way to recently introduced all-zirconia and resin-matrix ceramic materials. The machinable materials fabri-
cated for the CAD/CAM technology are also presented. Keywords:dental ceramics, CAD/CAM, glass ceramic, zirconia, hybrid ceramic.

AncTpakr

OuUKCHUTE pecTaBpaLyi Ce NOYECTO ce N3paboTyBaaT LiENoCHO Of KepaMUykv MaTepujani nopazy HUBHUTE W3BOHPEAHU eCTETCKM kapakTepuctuki. Of apyra
CTpaHa nak, ja‘-WIHaTa Ha LMPKOHWYM OMOKCKAOT OBO3MOXYBANPOTETUYKO peCTaBpupate Ha AUCKOHTUHYUTETOT BO 3abHUTE HU3W 1 BO NOCTEPUOPHNUTE PErniA.
OBoj peBujaneH Tpya r cybnummpa nogaTouuTe o4 NuTepaTypata kou Ce OfHeCyBaaT Ha LieNOCHO kepamuykiuTe MaTepujany 1 cuctemu. Bo npeuot en e
NPEe3eHTUPaH TEXHOMOLLKVOT Pa3Boj Ha OBUE MaTepujani, MOYHYBajkV Of T.H. LIEKET KOpOHKa, Na C& A0 HajHOBUTe MaTepwjany, Kora pectaBpaLymuTe LENOCHO
ce u3paboTyBaat of cTabunuanpaH LMPKOHWYM AMOKCWA UMK Nak Of Kepamukute co cmonecta Matpuua. MocebeH 0CBPT € HanpaBeH Ha MaTepujanuTe 3a

maLunHeka - CAD/CAM obpabotka. Knyusu 36opoBu: aentanHa kepamika, CAD/CAM, cTakno Kepamuki, LMPKOHUYM AVIOKCUZ, XNOPUAHN Kepamuku.

Introduction

Contemporary fixed prosthodontics is based on
using all-ceramic restorations. Impeccable esthetics and
functionality offered by ceramic materials have put porce-
lain-fused-to-metal (PFM) system in the background'.

For a long time the disadvantage of ceramic mate-
rials was their insufficient strength. For fabrication of
crowns and bridge structures especially in the posterior
region where a great masticatory load is generated (and
thus possibility of breakage of the substructure), PFM
systems had priority when selecting. Today, due to the
qualitative development of ceramic materials, in such

clinical cases, restorations can completely be ceramic
made’.

Contemporary ceramic materials “cover” all indi-
cations for fixed prosthetic rehabilitation: single tooth
restorations such as veneers, inlays, onlays, crowns and
posts, as well as multi-unit bridges. Zirconium posts
have priority over those made of metal alloys, because
all-ceramic crowns could be made with desirable esthet-
ic effect afterwards’. The fabrication of veneers and
crowns in the frontal region should primarily meet the
priorities of esthetic and phonetic aspects; inlays, onlays
and crowns in premolar and molar region should meet
the requirements in terms of strength, esthetics and dura-

30 Macedonian Dental Review. ISSN 2545-4757, 2018; 41 (1-2): 30-34.



bility; multi-unit bridges made of ceramic material
should be characterized by high strength and fracture
toughness, uniform distribution of masticatory load as
well as esthetics?. Ceramic material that is used for the
fabrication of crowns over the implants should possess
ability to absorb masticatory forces and to distribute
pressure throughout the whole structure of the crown, to
be resilient and reduce stress to the implant®.
Technological developments in the dental industry in the
field of ceramic materials provide prosthetic solution in
all of the above mentioned cases.

According to Zarone et al.’ “Since the early intro-
duction of the porcelain jacket single crowns into the
dental practice, dental ceramics have been considered
among the most promising restorative materials because
of noticeable prosthetic advantages: esthetic appearance,
chromatic stability, biocompatibility, low plaque reten-
tion and fluids absorption, high hardness, wear resist-
ance, low thermal conductivity, and chemical inertness”.
An ideal all-ceramic material should possess excellent
esthetic characteristics, including translucency, light
transmission, and natural tooth color, and, at the same
time, optimal mechanical properties such as high flexur-
al strength and fracture toughness, as well as limitation
of crack propagation that may occur in terms of the func-
tional and parafunctional load conditions; all these fea-
tures are important for the longevity and reliability of
all-ceramic restorations’.

However, despite the large number of all-ceramic
materials for clinical use, the analysis of Conrad et al.®
showed that there is still no universal material or system
that could be used in each clinical situation. The success-
ful use of various ceramic systems depends entirely on the
clinician’s ability to propose an appropriate treatment plan
for each patient individually, to select an appropriate
ceramic material and manufacturing technique and to
choose appropriate luting material and procedure’. But,
whether ceramic restoration will meet the expectations of
the patient and the dentist depends on the dental techni-
cian’s knowledge, skill, creativity and dedication’.

This paper reviews the current literature covering
all-ceramic materials and systems, with a overview of
the technological qualitative development of these mate-
rials, starting with the first all-porcelain “jacket” crown,
all the way to recently introduced all-zirconia and resin-
matrix ceramic materials.

Technological development
of dental ceramics

The usage of ceramic materials in dentistry dates
back as far as 1889 when Charles H. Land patented the

first all-porcelain “jacket” crown — PJCE It was so-
called, as this restoration rebuilds the missing tooth
structures with porcelain covering as a jacket. This kind
of restoration was extensively used (until the 1950s)
after improvements made by E.B. Spaulding’.

The failure rate of the “jacket” crowns, which was
very high because of the internal micro-cracks that
appeared during the cooling phase of fabrication, result-
ed in the development of the porcelain-fused-to-metal
(PFM) system innovated by Abraham Weinstein in the
late 1950s'. Despite the good reliability that this system
has, the appearance of PFM restorations doesn’t fulfill
the patients’ high esthetic demands.

First successful attempt to strengthen the felds-
pathic porcelain was made by W. Mc Lean and T.H.
Hughes in 1965. They reinforced dental feldspathic porce-
lain with an addition of up to 50% aluminium oxide pow-
der during the manufacturing'. Although it had twice the
strength of the traditional PJC, it could’ve been used in the
anterior region only (due to its lower strength). Its higher
opacity was also a major drawback™.

Another development in the 1950s by Corning
Glass Works led to the creation of the castable Dicor®
crown system in which the glass was strengthened with
various forms of mica. A glass restoration (using the
lost-wax casting technique) underwent through the “cer-
amming” process that provided a controlled crystalliza-
tion of the glass. Such glass ceramics, had different crys-
talline formations depended on the feldspathic formula-
tion used, such as leucite, fluoromica glass, lithium dis-
ilicate, and apatite". Numerous small crystals that were
evenly distributed into the glassy matrix increased the
strength and toughness of the ceramic. The processing
difficulties (time and temperature controlling) and high
incidence of fracture were factors that led to the aban-
donment of this system'.

The idea for the first pressable ceramic was pri-
marily developed at the University of Zirich, Ziirich,
Switzerland, in 1983. Later on (1986), Ivoclar Vivadent
took over the development project and after some
improvements that have been made, in 1990 the IPS
Empress system was introduced”. IPS Empress® 1 was
high leucite-containing ceramic in which the leucite
crystals, incorporated in the material, increased the coef-
ficient of thermal expansion. The leucite crystals
improved flexural strength and fracture resistance
through so-called dispersion strengthening, slowing
down the micro-crack propagation that easily could hap-
pen into the feldspathic porcelain. This process of press-
ing the heated ceramic ingots became very popular due
to the good esthetics and easy usage in the laboratory.

Later on, Ivoclar Vivadent introduced the second
generation of heat-pressed dental ceramic material, IPS
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Empress® 2, containing about 65 vol % lithium disilicate,
which strength was more than twice than that of first
generation — the leucite-reinforced IPS Empress” 1. In
late *90s, IPS Empress 2 contained 70 vol% lithium dis-
ilicate that made material suitable for production not
only a single unit restorations but for the 3 unit FPD in
the frontal region as well. A 5-year clinical study
revealed a 70% success rate when used as a fixed partial
denture framework'®.

Since 2004, Ivoclar Vivadent’s leucite-based and
lithium disilicate ceramic materials for heat-pressed
technique are fabricated as IPS Empress Esthetic and
IPS e.max Press respectively.

In 1983, Matts Andersson in cooperation with
Nobel Biocare developed the Procera method for high-
precision industrial manufacturing of dental crowns. In
1989, the first ceramic computer-aided designed and
computer-aided manufactured (CAD/CAM) coping, the
Procera® AllCeram, was introduced. The Procera®
AllCeram crown consisted of a densely sintered alumina
core that contained more than 99.9% aluminum oxide to
which feldspathic porcelain was fired as a veneering
material"’.

When VITA In-Ceram was introduced to the den-
tal market in 1989, a new era of all-ceramic restorations
has begun. The slip-casting technique developed by
Sadoun allowed the production of restorations with an
excellent long-term prognosis including a three-unit
anterior bridge without metal substructure'®. The alu-
minum oxide content of In-Ceram® Alumina has been
increased to 80% and, by using the infiltration technique
with special lanthanum glass (12% La,0,, 4.5% SiO,), a
flexural strength value of approximately 500 MPa was
reached for the first time. By using industrially sintered,
highly homogeneous aluminum oxide blocks for the
CELAY system in 1993 and for the CEREC system in
1997, In-Ceram”® Alumina BLANKS gained increased
strength and excellent machine processability. In 1994,
VITA introduced In-Ceram® Spinel (MgAl,O,) with bet-
ter translucency and esthetics, but lower flexural strength
of 250-400 MPa. In-Ceram® Zirconia is considered as a
modification of In-Ceram® Alumina, in which, for the first
time, zirconium oxide was used as in a dental ceramic.
Alumina core was strengthened with 33 wt.% of 12 mol%
cerium-partially stabilized zirconium oxide, which
increased the flexural strength to 620-700 MPal9. Until
then, many problems regarding stability of zirconia used
as biomedical material have been already solved.

Since 1969, zirconia has been considered as a
material for production of surgical implants®. In 1985,
yttria-stabilized zirconia was used for the first time to
replace femoral heads in the hip joint arthroplasy?.
Between 2000 and 2002, a series of premature failures

(fractures)of ceramic heads made of Y-TZP in such pros-
theses were reported®®, that resulted in reduced use of
zirconia in orthopedic surgery by more than 90%?. The
reason for such fractures was changed processing proce-
dure during the production, which resulted in increased
monoclinic content®*, These episodes increased aware-
ness of phase transformation of a zirconia used as bio-
material and imposed caution during processing of the
material and production of prosthesis.

In 2001, the Cercon all-ceramic CAM system was
introduced, using for the first time dental zirconia for the
production of crowns and bridges. Two years later, col-
ored Cercon bases were introduced, offering not only a
material with high flexural strength but a material with
natural, tooth-like shades that meets aesthetic demands®.

In the last 20 years, most of the ceramic manu-
facturers have started a production of an already estab-
lished and proven all-ceramic materials, as milling
blocks for a CAD/CAM fabrication, but with improved
chemical composition and mechanical features. The first
commercially available all-ceramic CAD/CAM material
was VITABLOCS Mark I (1985), feldspar ceramic that
in 1991 was replaced by Mark II. Ivoclar Vivadent’s
leucite-reinforced and lithium disilicate ceramics
(known as IPS Empress Esthetic and IPS e.max Pressfor
heat-press technique) were introduced (2006) as IPS
Empress CAD and IPS e.max CAD respectively. As a
replacement for the glass infiltrated Vita In-Ceram®
Alumina and Vita In-Ceram® Zirconia, VITAZahnfabrik
offered densely sintered alumina and zirconia
CAD/CAM blocks -In-Ceram” Al and In-Ceram” YZ.

The use of CAD/CAM technology spurred a
whole new generation of zirconium dioxide-based mate-
rials used for manufacturing of substructures with supe-
rior mechanical properties. They are characterized with
sufficient flexural strength of 900 MPa to 1300 MPa,
allowing to be used for fabrication of multi-unit posteri-
or bridges. Final esthetic appearance of the restorations
is achieved by veneering the substructure with feldspar
porcelain.

Several manufacturers introduced crown- and
bridge-frameworks (Lava, 3M ESPE; Procera Forte,
Nobel Biocare; Vita In-Ceram YZ, VITA; and Cercon,
DENTSPLY) milled from blocks of pre-sintered yttri-
um-stabilized zirconium dioxide ceramic. The oversized
milled frameworks are then sintered (with shrinking of
the structure by 20-25%) providing an excellent fit”.
Other manufacturers mill fully sintered zirconium diox-
ide blocks(Everest, KaVo; DC-Zirkon and DC-Zirkon
col., DCS Bien-Air Dental), known as HIP-ed (hot iso-
static pressing) zirconia, to avoid the shrinkage factor,
thus providing a superior marginal fit®*. However, there
are several undesirable effects in milling dense sintered
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ceramic blanks: possibility of unwanted surface and
structural defects in the ceramic restoration that mini-
mize overall restoration strength and reliability, longer
milling time and increased wear of the milling tools®.

Further improvements in the composition and
chroma features, led to introduction of a new era of zir-
conia materials that can be used for production of all-zir-
conia restorations without need of veneering, thus pre-
venting failures due to porcelain chipping®. At the same
time, these materials are found to have less abrasive
effect to enamel of the opposite dentition compared to
veneering porcelain and a pressed glass ceramic® or
even natural enamel*: Lava™ Plus HT Zirconia (2012)
of 3M ESPE, Zenostar® Full Contour Zirconia (2013) ino-
vated in close cooperation between Wieland Dental and
Ivoclar Vivadent, as well as Dentsply’s Cercon® ht True
Color (2015), zirconia discs with 16 different shades®.

In collaboration with Fraunhofer Institute for
Silicate Research ISC, Dentsply and VITA have used a
new lithium compound to create a glass ceramic with
higher flexural strength than lithium disilicate ceramic.
After breaking up the partnership, Dentsplyand VITA
continued with their own research which resulted in the
introduction of zirconia-reinforced lithium silicate
ceramics - Celtra Duo and VITA Suprinity® (2013).

Humans’ striving to mimic the features of the
human tissues has led to the creation of a new type of
dental materials, so-called ‘hybrid’ ceramics. In 2011,
3M ESPE have introduced the first ‘resin nano ceramic’,
Lava™ Ultimate CAD/CAM Restorative, which con-
sists of a ceramic particles with nano-dimensions incor-
porated into the resin matrix.

Taking into consideration specific structure and
composition of the dentin and spongy bone that consist
of inorganic and organic interconnected phases, the
development of hybrid materials took another direction.
The inorganic constituents of biological tissues are weak
by themselves, but together with the organic matrix and
specific structural distribution, materials with superior
mechanical properties are built *.

The idea for developing the novel kind of inter-
penetrating phase material was discussed by Dr. Norbert
Thiel (VITA Zahnfabrik) and Prof. Russell Giordano
(Boston University) 20 years ago. Finally, in 2013, VITA
has introduced VITA Enamic®, retaining the ceramic
structure of Mark II and adding a polymer. A porous
feldspar glass ceramic was infiltrated with a polymer
that closes the gaps between already existing ceramic
material. In this way, VITA Enamic® imitates the proper-
ties of dentin, with respect to the elastic modulus and
density*.

These are the first attempts, ceramic materials to
get features similar to the human enamel and dentin in

terms of wear characteristics and modulus of elasticity
and yet to have properties as those of glass ceramics, i.e.
similar optical features, flexural strength and fracture
resistance in order to withstand the masticatory load®*.

The newest one, Cerasmart™ from GC, intro-
duced in 2014 features the highest flexural strength (in
this category of hybrid materials) of 230 MPa, and in the
same time offers a high flexibility (breaking energy) of
2.2 N/cm to buffer the masticatory pressure®.

Conclusion

Starting from the first “jacket” crown, all the way
to the newest ceramic materials, the fast and versatile
technological development of the dental industry, in this
field, is easily noticeable.

Glass ceramics, because of their optical charac-
teristics, are still considered the best material when it
comes to esthetics. The stabilized zirconia, as a material
with astounding mechanical characteristics and strength,
is used for the production of dental bridges, as a replace-
ment for the metal substructure. Biomimetics, as a sci-
ence with a very fast development rate, resulted in the
innovation of the hybrid ceramics, which come closer
and closer to the human tissues.

In the future, perfecting the development is
expected not only for the technological processing, but
for the ceramic materials as well, with maximizing their
potential abilities, while minimizing their weaknesses.
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Abstract

Cantilever dental bridges are prosthetic appliances which have abutments and distally positioned pontic. In cantileversdental bridges, occlusal forces which transfer via
the distal cantilever cause changes in the dentures and teeth in terms of rotation and bending, depending on the direction and of the stress and the amount of the load.
Distribution of occlusal load is an important factor for the treatment’s effectiveness and its prophylactic influence on the remaining teeth. In line with this, the present
paper will look at various authors who have researched the area of occlusal stress and its distribution in cantilever dental bridges. Keywords: Cantilever, Finite ele-
ment method, Fixed partial denture, Occlusal forces, Prosthetic restoration, Shortened dental arch.

AncTtpakt

[lvcTanHo NpogomKeHuTe MOCTOBHY KOHCTPYKLIM CE MPOTETUYKI 3paBoTky KoW MMaaT HocauM3abun BUCEYKI UEHOBY KW Ce NOCTaBEHI AUCTANHO Of HocauuTe . Kaj
AVCTaNHO MPOZOMKEHUTE MOCTOBHM KOHCTPYKLWW, OKMy3amHaTe CAMM Kou Ce MpeHecyBaaT Mpeky MPOLOMKEHUTE UNEHOBIA Mpev3BUKyBaaT MpuaBiKyBarba Ha
KOHCTPYKLMjaTa 1 3aB1UTEBO CMUCON Ha poTaLvja U MHKIMHALVjA 3aBMCHO Of NPaBELOT Ha AEjCTBYBAtLE Y jauuHaTa Ha cuniata Ha ontosapyBatbe. [uctpubyuvjata Ha
OKNy3anHuTe cuni Bp3 3abuTe Hocau e 3HauaeH dakTop 3a eHeKTOT O TPETMAHOT U HErOBOTO NMPOMUNAKTIAYKO AenyBatbe Bp3 NpeocTaHatuTe 3a6u. Of Toj acnekT Bo
TpyDoT ke Guae HanpaBeH Mpernes Of aBTopu kov ce GaBene BO MoAPaYjeTo Ha OKIy3anHuTe CAMM W HUBHA AVCTPUBYLWjaTa Kaj AVCTANHO NPOAOMKEHUTE MOCTOBHM
KOHCTPYKLWM. KnyuHi 360poBu: [UcTarneHurneH, METOA Ha KOHEYHY eNeMEHTH, AeHTareH MOCT, OKIy3arnHy CUn, MPOTETVYKa PecTaBpaLiyja, CKpaTeH [AEHTaNeH Hu3.

Introduction

Partial tooth loss leads to morphological, functional,
and aesthetic disturbance in the functions of the
masticatory system. Therapeutic means to compensate
for partial tooth loss are mobile appliances, bridges, or a
combination of the two. A dental bridge is a fixed
prosthetic appliance used for masticatory, phonetic,
aesthetic and prophylactic therapy and restoration of the
masticatory system.

Planning of dental bridge appliance includes two
basic elements: biological and mechanical. The biolo-
gical aspect refers to the mechanism of transfer of
masticatory force that is exclusively dental, regardless of
whether the bridges are fixed or mobile. The mechanical
aspect refers to the way bridges are connected and fixed
to the abutment teeth. The pontics or the body of the
bridge may be inserted between the abutment teeth
(traditional bridge) or extended distally or mesially
(cantilever bridge). Cantilever bridges are defined as
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fixed restorations that have one or more abutments on
one end, while the other end is left unsupported.

The pontics in a cantilever dental bridge may be
positioned either mesially of the abutment tooth or
distally of the abutment tooth. Distally cantilever dental
bridges are indicated for patients with a shortened dental
arch.

Aim

The purpose of this paper is to analyse the findings on
the distribution of occlusal forces in distally cantilever
bridges.

Material and method

The material consists of 315 papers that examine
distally cantilever dental bridges. The paper looks at 38
papers where the abutments are natural teeth. The papers
were acquired by means of international journals and
PubMed and EBSCO database research done from
January, 2005 to January, 2016. Research was done
using keywords according to the Mesh index.

Discussion

The traditional goal of dental treatments is
maintaining dental arches with presence of 28 teeth.
According to data gathered from the first phase of the
NHANES III research (Third National Health and
Nutrition Examination Survey), completed in the USA
from 1988-1991, the average number of teeth per capita
was 23,5, while the goal set by the WHO is preserving at
least 20 teeth until the age of 80.*

Distal cantilever dental bridges require more
attention compared to conventional ones. However, if
the biological and mechanical aspects of the cantilever
dental bridge are well balanced, it is very likely that it is
going to be successful.’

One of the elements that speak of the success rate of
this treatment is the life span of these bridge appliances.
According to Sailer, the duration of dental bridge
prostheses is defined as the time frame of the experiment
during which a maximum of two interventions have
been made.®

The classifications of bilateral and unilateral partial
tooth loss do not define the number of lost teeth. This is
why Witter and his associates made additional
classification of the distal tooth loss by distinguishing
four categories of shortened dental arches: 1. Slightly
shortened dental arches; 2. Moderately shortened dental
arches; 3. Extremely shortened dental arches; and 4.

asymmetrical extremely shortened dental arches.
According to them, decision-making on extending a
shortened dental arch should be based on the principle
of: examination of the masticatory system function,
treatments value for the patient, oral function and the
patient's perceived impact on oral health-related quality
of life, as well as on the type of shortened tooth arch.
Witter and his associates believe that slightly shortened
dental arches should not be extended, while extending
moderately shortened dental arches is indicated in
exceptional cases, especially for aesthetic reasons. In the
case of extremely shortened dental arches and
asymmetrical shortened dental arches, they believe that
there are sufficient reasons for extension.”®

Anneloes and associates made a clinical trial on
patients with shortened tooth arches with 3-4 lateral
teeth missing. The patients were monitored for 27,4 (=
7,1) years, and it was found that in 20 out of 23
participants the condition remained unchanged.’

The concept of shortened dental arches implies that
shortened dental arches with at least 4 occluding pairs,
preferably in symmetrical positions, are sufficiently
capable to maintain satisfactory oral function.'

Wolfart analysed the quality of oral health via the
HRQoL index in two separate groups of participants.
The first group had shortened dental arches with lost
molars and dental bridges that did not replace the lost
molars, while the second group had shortened tooth
arches and a mobile prosthesis which replaced the lost
molars. The values generated with the HRQoL index did
not show any significant differences between the groups.
This led him to the conclusion that there is no need to
replace missing molars."

According to Fueki, the concept of shortened dental
arches is based on indirect evidence and it is not in
contradiction with current occlusion theories. He claims
that this concept is not suitable for patients aging up to
50, those with malocclusion Angle 111, Kenedy class III,
patients with verified parafunction and symptoms in
TMJ and a significantly decreased periodontal support
of remaining teeth.’

Aras and associates during the 1-year research
examined: mastication, occlusal forces, and occlusal
contact in patients with shortened dental arches Kennedy
I class. The research covered three groups of 10 patients
each. The first group included patients with shortened
dental arch (natural teeth or bridge appliances), the
second group was made up of patients with mobile
partial prostheses, while the third group was a control
group of patients with fully natural dentition. No
significant difference was noticed between the groups
with shortened dental arches with or without prostheses
in the masticatory effect, however, in patients with
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shortened dental arches, a significantly lower instance of
contact and weaker forces were noticed compared to
patients with entirely natural dental arches (P <0,05)."

Witter monitored 74 patients with shortened dental
arches and 72 with full dental arches. Following a 9-year
research, Witter came to a conclusion that there was no
difference between the two groups as far as the
masticatory system was concerned.”

Two independent research studies on accepting the
concept of shortened dental arches were carried out in
Victoria, Australia and Great Britain. The findings were
contradictory. In Victoria, Australia, 61% of the intervi-
ewees accepted the concept of a shortened dental arch,
while in Great Britain, only 1.4% accepted it."

Prosthetic therapy is often necessary to restore the
function and aesthetics in patients with advanced stage
of periodontal changes. Remaining teeth are usually
mobile and need to be immobilized and periodontally
treated. According to the perio-prosthetic treatment first
introduced in Sweden in 1970, circular fixed bridges can
provide certain rigidity and a more favourable
distribution of masticatory forces on all remaining teeth.
This concept is in collision with Ante’s rule, however,
but authors justify their claim by pointing out that Ante’s
rule is more focused on the number of teeth.
Furthermore, several multiyear research studies have
shown that circular fixed bridges can be successfully
supported by a minimal number of teeth if teeth are well
positioned, the condition of the periodontium is under
control and has kept 20-30% of the original periodontal
supporting tissue.'® "’

Maximal force measurement of masticatory pressure
is a useful indicator of the functional condition of the
masticatory system. The values of this force vary
depending on the measuring method, sex, and age. Still,
it is of great use that the results can be compared to
corresponding referential values. The masticatory force
is a result of a combined action of the masticatory
muscles, the biodynamics of the lower jaw and the reflex
mechanisms."

Bonakdarchian and associates found that the average
maximal masticatory forces in adults with normal
occlusion are significantly higher in male patients
compared to female ones."”

Pain is an important factor for controlling the scale of
masticatory force. Furthermore, this factor can also be
used to treat some irregularities and painful conditions
of the masticatory system."

Johnsen and associates looked at the intensity of
masticatory forces in each tooth separately in patients
when under anesthetics and without. They noticed that
the force is higher when teeth are anesthetized, i.e. when
the periodontal sensitivity is off. Likewise, they noticed

that the masticatory forces are higher distally.”

Fratila and associates used photoelastic analysis to
look at the distribution of occlusal stress in a
conventional bridge with two abutments and a pontic in
between, while the other was a mesial cantilever with
two units, an abutment, and a pontic. The loading was
vertical on the occlusal surface. In a classical bridge,
when the distal abutment was loaded, the highest strain
was noticed around the connection of the distal abutment
and the pontics, as well as on the distal abutment’s
periodontal tissue. A significantly smaller stress was
distributed via the pontic to the mesial abutment. The
same, only in the opposite direction, occurred when the
mesial abutment was loaded. When the middle part of
the pontic was loaded, an approximately symmetrical
distribution of stress, however a much smaller stress was
registered in the periodontal tissue of the mesial
abutment. The authors explain this in relation to the
number of roots, since the distal abutment has two roots,
while the mesial only one. Almost identical findings on
the distribution of stress in conventional bridges were
reported by Motta and associates.*"*

In mesial cantilever dental bridges with two units,
when the abutment was loaded, most stress was
distributed onto the root of the tooth. When loading was
on the mesial extended unit, the greatest deforming
stress occurred on the connection of the abutment and
extended unit and on the apical mesial surface of the root
and the mesial wall of the alveolar bone. The distal root
recorded low values of distributed stress, with an
occurrence of the ‘pulling” phenomenon. Overall, there
is strong and uneven loading of the abutment and the
bone structures, and the restoration has a tendency to tilt
mesially. Identical results were obtained by Eraslan and
associates.”'”

Planning a bridge construction must provide an
optimal secure static, stability to withstand masticatory
stress and to preserve the integrity of supporting tissue.
Crucial to this is familiarity with the features of
biological and mechanical elements of a bridge.*

The stress forces generated in cantilever dental
bridges are generally higher than in conventional dental
bridges, due to the physical principles arising from the
fact that the pontic is acting as a single lever.”

To minimize the risk of a single lever effect, Jeong
recommends decreasing the occlusal surface of the
extension and the occlusal contacts, as well as remove
contact in lateral movements.*

According to Fratila, the stress loaded on partial
dentures may cause: luxation, inclination, rotation and
bending. This may be compensated by static and
biodynamic balanced planning of construction.
Cantilever dental bridges with one or more pontics have
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one point of reliance and therefore can be moved in all
directions, so they cannot be in dynamic equilibrium. It
is therefore necessary for each bridge construction with
a distally canivelr to have at least two abutments.*'

For cantilever dental bridge constructions, Milas
recommends a balanced occlusion with absolutely no
interferences.”

Edward lists three crucial factors in planning distally
cantilever bridges: abutments, functional masticatory
strain, and connection abutment and extension. The
abutments need to have a periodontal surface which is
larger than the tooth which is going to be replaced, the
ratio of the coronary and radicular part of the abutment
should be 2:3, small motility, be vital, and have a healthy
periodontium. Occlusal contact should be diminished;
occlusal surface of the cantileverpontic should not be in
contact with its antagonists.*

Eraslan analyzed on models the influence of the
length of a distal cantilever of the bridge construction,
the strain distribution on bridge constructions made by
metal-ceramic and all-ceramic materials. The research
showed that by increasing the length of the cantilever,the
values of the deformation forces increase proportionally.”

Tomas Geremia also got similar results which
showed that increasing the length of the cantileverfrom
10 to 20 mm resulted in a rise of the axial force of
approximately 50% and about 70% rise of the sagittal
force.”

The fact that the length of the cantileverplays an
important role in the deforming strain distribution is
confirmed in the research work of Bevilacqua and Rubo
and associates.*”

Using the method of finite elements analysis, Maia
Correia and associates looked at the deforming strain
distribution on the cantilever and found that if SON were
loaded on an abutment (average value of masticatory
stress), deforming strain will decrease and will reach
Titanium’s elasticity resistance threshold if the
connector is made in oval shape with a vertical radius of
1,68 mm and a horizontal radius of 1mm.*>*

Manda and associates researched the effect of
increasing the vertical dimension on the maximum stress
developed within the connector of the cantileverdental
bridge during maximal load of a cross-arch dental bridge
with a 1- and 2-unit cantilever.The researched connecti-
ons were of 3, 4, and 5 mm. The increase of the vertical
dimension of the distal connection to the retaining
abutment, for each FDP, presented a maximum stress
value decrease of approximately 25% when the height of
the connection was increased from 3 to 4 mm, and 48%
when the height of the connector was increased from 3
to 5 mm. For the 2-unit cantilever restoration, the stress
decreases were approximately 10% for the 4-mm

connector. The highest stress value was measured on the
3-mm connector.*

The design of the denture is especially significant for
the distribution of masticatory stress on supporting
tissues. Designing a connector located in specific
conditions must satisfy biological and aesthetic needs,
especially in the posterior region where the stress is
much higher and clinical crowns shorter.*>*

Romeed states that a 3-unit denture is a better
solution than the 2-unit one.*

Guo and associates analysed the stress distribution in
the abutment periodontal ligament of posterior
cantilever bridge under transient dynamic loads using a
three-dimensional finite element model. A cantilever
bridge was examined using second premolar and first
molar and distally extended second molar. The loads
were set as 250 N occlusal forces loaded at different
positions on the cantilever. It was found that with the
increase of loading, the stress value in the abutment
periodontal ligament increased gradually. When the load
was on the second molar, tensile forces appeared in the
mesial part of the second premolar.*”

Two types of bridge constructions were researched in
Korea: bridge constructions with no extensions and
unilateral or bilateral distal cantilevers.

39 Korean patients were provided with 50 bridge
constructions that had between 11 and 14 units with an
average of 5 to 7 abutments and a total periodontal
ligament area of 79% of the total ligament area of the
replaced teeth, meaning abutment teeth had average 26%
preserved periodont. Inthe 3-year follow-up examina-
tion, the bridge constructions were stable in all patients
who generally maintained good oral hygiene. The
change in the periodontal ligament area over the 3-year
observation period was negligible (I mm?2 per dental
unit) and showed no statistically significant difference in
relation to the three types of bridge constructions.*

There are many more data in the relevant literature,
however, the greatest challenge is the different methodo-
logy of research used which makes results difficult to
compare. There are very few clinical trials, and the ones
published mostly refer to periodical analyses.

Conclusion

Most research papers recommend that cantilevers
should have at least two abutments, while the extension
should have smaller occlusal surface compared to the
replaced tooth and a minimal number of occlusal
contacts.

Results on the masticatory stress distribution show
that strongest strain occurs on the connectors of the
distal cantilever and the mesial abutments.
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The largest part of relevant research was performed

on models, however, clinical trials with periodical
patient monitoring complementthem, in most cases, and
help provide useful recommendations for the clinical
practice.
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Abstract

The accuracy of internal fit and marginal precision plays important role in the clinical quality and success of dental crowns. Complications caused by marginal discrep-
ancies such as caries, gingivitis, hypersensitvity are highlighted in dental literature. Despite marginal fit, internal fit and precision have a significant role in the per-
sistence of full ceramic and metal ceramic crowns. As the technology evolves, it's questionable which impression method and method of crown producing is giving
most accurate dental crowns. Therefore, the main purpose of this study is to review previous research and data about marginal and internal fitting, different impres-
sion techniques (conventional, two-phase impression technique with polyvinyl siloxanes and digital impression using intracral digital scanner) and manufacturing
process. Key words: internal fit, marginal discrepancy, metal ceramic, full ceramic crowns.

AncTpakr

lMpeuuaHocTa Ha BHATPELUHOTO HanerHyBare W MapriHanHata MpPeLM3HOCT Ha KOPOHKUTE Ce BaXHW KPUTEPUYMU 3a KMMHWYKUOT KBANUTET M yCreX Ha
npoTeTckuTe pectaBpauun. KomnavkauuuTe of MapruHanHy AuckpenaHLy Kako Kapuec, TMHIMBIT, XMNEPCEH3UTUBHOCT Ce HarmaceHy Bo MHory cTyaum. Bo
MPUMOr Ha MapruHanHoTo, ce BOPOjyBa 1 BHATPELUHO HamerHyBatbe 1 TOYHOCT, KoM MMaaT 3HavajHa yrora Bo [ONroTpajHOCTa Ha LIeMOCHUTE 1 MeTarnkepa-
MUYKUTE KOPOHKW. ECTeTUKaTa 1 oTMopHOCTa Ha (pakTypa ce fiBe [MaBHM AETEPMUHAHTY HA AEHTANHUTE KOPOHKY, @ TpeTata e MapruHanHara TO4HOCT.
3at0a, kako rnaBHa Lien Ha oBaa CTyAuja € fa ce UCTUTa BHaTpelLHaTa W MapruHamHa TOYHOCT Ha LienocHO KepamuukuTe 1 MeTankepamuyki KOPOHKH,
KOPUCTEjKM Pa3nuyHM TEXHUKW Ha OTMevaTyBakbe: KOHBEHLMOHANHO, ABOhasHO OTnevaTyBare CO MOMMBMHUM CUMOKCAHMW, U AUTUTaNHO OTMeYaTyBawe co
WHTpaopaneH aurutaneH ckexep. Knyynu 360poBu: BHaTPELLHO HanerHyBake, MapruHanHa uckpenaHua, MeTankepamuyki KOpoHKM, LIENOCHO Kepamuyki
KOPOHKY

tions is the reason that reduces their resilience and
longevity®.

Introduction

Precision of internal and marginal fit plays an impor-
tant role in the accuracy and success of dental crowns'.
Fixed prosthetic restorations with a poor fitting on pre-
pared tooth are a potential danger, allowing entry and
reproduction of oral bacteria that subsequently cause
secondary caries and gingivitis**. Microleakage through
dental tubules may lead to pulp inflammation**. Thus,
poor internal and marginal fit of fixed prosthetic restora-

For many years dental researchers examine how the
crown fits. As technology developed, advances and
changes also happened in measuring the fit of dental
crowns: direct observation, crown sectioning, replica
technique, profilometry, image analysis and 3D scan-
ning’®. Each has advantages and disadvantages, but the
visual observation is not valid because of subjectivity
and tactile sensitivity of the examiner.
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All procedures during the manufacturing of the
crown require precision and accuracy in order to pro-
duce a restoration that fits.

There are new developments in technology that have
changed impression and manufacturing: digital impres-
sion and computer-aided design / computer-aided manu-
facturing system (CAD / CAM).

Dental impressions are one of the key steps for suc-
cessful prosthetic restoration and they can greatly affect
the accuracy of the restoration. The precision of conven-
tional impression depends on the material, type of trays
and impression technique that is used.

Dental digital impression systems are growing in
popularity as these high tech systems simplify the
impression process, increase accuracy, decrease proce-
dure time and enables digital integration with dental lab-
oratories. Digital impressions eliminate patient’s dis-
comfort of using impression materials, and the 3D digi-
tal models they create are highly accurate and detailed.
The scans are ready almost instantly and can be sent
directly to a dental lab or to a chairside CAD/CAM sys-
tem without the need to pour a model or pay for ship-
ping. These impressions increase patient comfort,
decrease clinical errors and reduce the time it takes to
complete a case.

The literature demonstrates that multiple all-ceramic
materials and systems are currently available for clinical
use, and there is not a single universal material or system
for all clinical situations. The successful application
depends upon the clinician to match the materials, man-
ufacturing techniques, and cementation or bonding pro-
cedures, with the individual clinical situation®'°.

Discussion

Internal fit and marginal precision of prosthetic
dentistry dental crowns

Poor marginal adaptation of ceramic crowns can
damage the tooth, periodontal tissues and the restoration.
Large marginal discrepancies result in dissolution of the
luting agent and favor microleakage of bacteria and their
bioproducts. As a consequence, the tooth becomes more
susceptible to inflammation of the vital pulp (post-oper-
ative sensitivity), secondary caries and marginal discol-
oration. Precise adaptation is of great importance for
crown longevity". In clinical practice margins of dental
crown should be ideally positioned on preparation line,
which is hard to achieve and to control.

Consequences that occur with poorly fitting of dental
crown were topics of many authors who have found that
microleakage'", caries, hypersensitivity and gingivitis'"
are common complications. A clinical research by Demir

N et al. proved that cavities are the most common cause
of the failure of the crownll. Factors like increased
depth preparation seem to cause a bigger marginal gap.
Abad-Coronel et al. claim that microleakage is the pen-
etration of substances, such as bacteria, oral fluids, mol-
ecules, and/or ions, into a gap or a structural defect that
is naturally present between restorative materials and
tooth structure and damages tissues'.

Bader et al. also showed that plaque, gingival inflam-
mation and bleeding were significantly higher in teeth
with crowns than without them?. Although White et al.
report that marginal gap itself is not directly correlated
with marginal microleakagel, accuracy of it is estimated
as one of the most important criteria for clinical quality
and success of prosthetic restorations.

According to Holmes et al. "Fitting of the crown can
be measured by measuring the gap between the tooth
surface and the interior of the crown®. The ADA's
(American Dental Association) number 8 specification
suggests a maximum cement thickness of 40um, but this
range is rarely achieved. Classical study of McLean and
von Fraunhofer stated that a maximum of 120pm was
clinically tolerable'®. With new manufacturing tech-
niques, that discrepancy implies a greater challenge for
the new materials to seal it. Nawafleh et al. stated there
was no conclusive evidence about an optimum fit of con-
temporary systems, with a diverse range between 7,5
and 206,3um.

Several studies have examined adapting of dental
crowns and their internal fitting'"'*. Specifically, Carter
SM. et al. informed that the force required to remove the
crowns before cementation decreased with increasing
layers of die-spacer. Following cementation, the mean
crown elevation decreased from 547 micrometers (zero
layers) to 38 micrometers (eight layers); while the mean
removal force increased from 250 N (zero layers) to 375
N (eight layers)'. Olivera AB found that increasing the
area of the die surface covered with spacer improved the
fit of the cast restoration. Resin cement had the highest
resistance to tensile forces”. Fusayama et al. proved that
an interstitial layer of varnish or a thin film (thickness 40
um) improved the fitting of dental restoration regardless
of whether they were used entirely or partially®.

Passon et al. confirmed that there were no statistical-
ly significant differences (P > or = 0,05) between the
mean force required to remove the cemented copings. It
appears that increasing the application of die-spacer up
to 16 coats (151 micrometers) does not adversely affect
the retention of cemented cast copings™. Results of Lee
HH et al. showed that die relief reduced vertical seating
discrepancy associated with cementation by up to 79
microns. Differences between paired relieved and unre-
lieved samples were significant (p < 0,05)>.
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Metods for assessing the internal fitting and
the marginal discrepancy of dental crowns

There are several methods that have been discussed
in the literature to measure internal fitting and the mar-
ginal discrepancy. Such methods include crowns sec-
tioning, replica technique, profilometry, image analysis
and 3D scanning.

Primary, the dentist reveals marginal adaptation.
Hayashi et al. studied the impact of the researcher and
his visual condition in assessment of vertical and hori-
zontal discrepancies®*. Clinical experience had the
greatest impact in the identification of gaps.

Crown sectioning is an in vitro technique, a classic
method of destructive testing as making sections of sam-
ples and then analyzing them under optical or electronic
microscope”. The advantage of this technique is accu-
racy, precision and repeatability of measurements. But
the obvious limitation of this method is the destruction
of the samples which creates the need for duplicates.

Radiography can also provide information regarding
the marginal fitting of the crown, and again, the impor-
tant thing is experience and clinical practice of the exam-
iner. Assif et al. made a comparative study between the
tactile method, radiography and replica method
(using a silicone impression material) to test the marginal
fitting®. Their results showed that examining the thick-
ness of the silicone layer-replica technique provides most
accurate results. Researchers used different experimental
set-ups and measured the marginal gaps under different
conditions. Making the measurement in vivo or in vitro,
before or after cementation”, before or after veneering, on
a chamfer or shoulder finish line, sample size and number
of measurement per sample have been found to affect the
marginal adaptation. Hence, differences in setting these
conditions have led to inconsistencies in the results lead-
ing to conflicting conclusions concerning the clinical
acceptability marginal fit of specific ceramic systems.

Mohammed M. Beyari, compared marginal and inter-
nal crown fit evaluation of CAD/CAM crowns and
pressed all-ceramic crown by using stereo microscope. He
found significant difference for cement thickness in
midaxial, cusp, and occlusal locations within the group
and no statistical difference in marginal fit of all-ceramic
crowns™.

Profilometry is a nondestructive method. It presents
the view of both the die and the specimen in the same
focal plane on monitor, thus allowing for an accurate
focus®. However, with profilometry the thickness of the
cement layer at the marginal areas can only be indirect-
ly inferred, and in the case of sequential analysis
extreme care should be taken in repositioning the speci-
mens, otherwise wrong results will occur.

Trifkovic et al. made a comparative study of the
measuring values of the marginal gap related to the
ceramic crowns made by dental CAD/CAM system
using the replica technique and SEM (scanning electron
microscopy). The measured values of marginal gaps of
ceramic crowns using the replica technique were signif-
icantly lower compared to those measured by SEM. The
results indicate that the choice of technique for measur-
ing the accuracy of ceramic crowns influences the final
results of the study”. The authors concluded that the
method of measurement depended on the material, and
the method of analysis should be standardized .

In the impression replica technique, RT, however,
the crown is filled with low viscosity light body silicone
material and seated on the die simulating the cementa-
tion procedure. After setting of the silicone material, the
crown is gently removed from the die, and heavy body
silicon is injected inside to stabilize the thin light body
film before removing it from inside the crown. The light
body silicon layer can then be sectioned and measured
with microscope at different sites. Researchers were
using RT to measure fitting of the crowns®', and Boening
et al. tested Procera All Ceram crowns in this way*. The
main limitation of this method is distortion, even dam-
age of the material during handling.

Necla et al. evaluated the marginal gap and absolute
marginal discrepancy of Feldspathic Cerec inLab ceram-
ic system, full ceramic crowns with two finish line
designs, shoulder and chamfer, using microcomputed
tomography (micro-CT). It is a computerized microto-
mography where more projections of the object were
made from a source that rotates around it*. The projec-
tions were transferred to a computer and analized with a
special software.

3D method was proposed by Holst et al. for triple
scan using non-contact optical scanner. Three scans were
made: coping solo, master cast solo and coping placed
on master cast in a final position*. After digitizing the
information of the area, all data were analyzed by soft-
ware. Disadvantage of this method is the need to prime
the translucent surfaces with contrast (full ceramic
crowns). Therefore, it is rarely used because of technical
difficulties.

The importance of dental impressions in internal and
marginal precision of dental crowns

All the steps in the fabrication of crowns require pre-
cision and accuracy in order to produce an accurate
restoration. Recent advances in technology made
changes in impressions and manufacturing, in particular,
digital impressions and computer-aided design / comput-
er-aided manufacturing system (CAD/CAM). Impressi-
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ons from the hard and soft tissues of the oral cavity is
one of the most important steps for successful dental
restoration. Over the past few decades, impression mate-
rials have changed, so today with the proper selection
and manipulation great impressions can be achieved®*.
In addition to impression material, its choice is of great
importance. The combination of a proper material,
manipulation and knowledge by the dentist gives most
accurate results®.

Walker et al. assessed detail reproduction of poly-
ether and polyvinyl siloxanes, PVS, by observing the
continuous replication of at least two of the three hori-
zontal lines*. Impressions were made in dry and wet
conditions. They found that in dry conditions all materi-
als provided sufficient detail reproduction at 100% of
the time, but in terms of humidity, only 29% of PVS
materials provided satisfactory details.

The elasticity of the material is its ability to return to
its original dimension when the impression is removed
from the mouth. PVS materials have the best elastic
recovery of over 99%, which is demonstrated with spe-
cific section tests.

Thongthammachat et al. assessed the dimensional
accuracy of dental impressions made with different types
of trays and materials poured at different times®.
Researchers’ conclusion was that the impressions made
from polyether should be poured only once within one
day due to instability of the material that occurs over
time. The addition impression material has better dimen-
sional stability than polyethers®.

Reddy NR et al. evaluated the accuracy of dies made
from dual arch impressions using different sectional dual
arch trays using combinations of elastomeric impression
materials. Group I was constituted of was constituted of
impressions made by using monophase impression
material, Group II was constituted of impressions made
by using combination of heavy body and light body, and
Group III was constituted of impressions made by using
combination of putty and light body. From the results
obtained, dies poured from combination of heavy body
and light body impressions using plastic or metal dual
arch trays showed least variation in bucco-lingual
dimension from master model®. Hung et al. announced
that the accuracy of addition silicones is more affected
by the type of material than the impression technique41.
The findings of studies suggest that impressions made
with conventional trays are as accurate as those impres-
sions made with individual trays.

Padmakar S. Patil et al. evaluated linear dimension-
al accuracy of polyvinyl siloxane by using custom and
stock trays®. This study showed that custom trays pro-
vide more accurate dental casts than stock trays, but if
stock trays are properly oriented, giving uniform impres-

sion thickness, they can give better result than custom
trays®. Among the deviations in this study all the dimen-
sions of different impression techniques are in the range
of clinical acceptability, i.e. 90um. The conclusion of
this discussion is that if accurate impression material,
good impression protocol and controlled conditions that
approximate clinical situation such as oral temperatures
are used, a rigid stock tray may be a valid alternative to
custom tray*.

The results of Michael N. Mandikos who researched
polyvinyl siloxane impression materials indicate that
they produce highly accurate impressions because they
reproduce fine surface detail, and have excellent elastic
recovery, adequate tear strengths, and exceptional
dimensional stability. They are compatible with all com-
mon die materials, can be disinfected or sterilized, and
can be repoured after delayed periods. If handled appro-
priately, polyvinyl siloxanes can be applied in almost
any indirect procedure®.

Advantages of digital impressions is that they are
accurate, saving time and cost, lab and dentist have bet-
ter communication as well, comfort and acceptability to
patients. Precise and comparative study with intraoral
scanners is represented Logozzo et al.* and Skotti et al.”’

In summary, there are materials and techniques used
for impressions of a soft or hard oral tissues. All past
have advantages and disadvantages, but the knowledge
and experience lead to proper selection and successful
outcome.

Marginal and internal accuracy of dental crowns
depending on the technology to be used

Many materials are used in fixed prosthetics and
each has its indications, advantages and disadvantages.
Fully ceramic crowns with their aesthetic properties are
increasingly demanded by patients, so the biomechani-
cal requirements and longevity should be similar to
metal ceramic restorations.

Holden et al. were comparing metal ceramic crowns,
leucite reinforced ceramic pressed to metal and leucite
reinforced glass ceramic crown. All crowns were exam-
ined microscopically with x45 magnification. The
results showed the worst marginal closing was in metal
ceramic crowns, and most accurate in leucite glass
ceramics pressed on metal crowns*.

Yeo et al. examined marginal discrepancies in In-
Ceram, IPS Empress II and metal ceramic crowns, using
light microscopy. The results showed the smallest mar-
ginal gap in the IPS Empress II crowns, while the largest
in metalcermic crowns® .

Baig et al. compared the marginal fitting in zirconia
(Cercon Y-TZP), IPS Empress II, and metal ceramic
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crowns. The gap was 66,4 um, 36,6 um and 37,1 pum, by
order. Significantly larger gap in zirconia crown he
attributed to distortion in slicing the ceramic block and
complicated manufacturing™.

Syrek et al. made a comparison between full ceram-
ic crowns made by digital impressions, and full ceramic
crowns made by polyvinyl siloxanes impressions®'.
Crowns produced with digital impressions were more
accurate than crowns produced with classic method of
impressions.

Conclusion

Studies have shown that the most accurate marginal
fitting have crowns made of leucite reinforced glass
ceramic crown, and the largest marginal gap have metal
ceramic crowns.

About the impressions, there have been some studies
if modern, computerized technology can replace the
standard impression techniques. Results so far have
shown that digital intraoral impressions have an advan-
tage over conventional ones, because of convenience
and acceptability to patients and the absence of multiple
manipulations that increases the chance of errors.

The type of preparation is contributing to the crown
fitting. Preparation is standardized for this type of
researching, so finish line is 1 mm wide, rounded shoul-
der margin with 6 degree inclination of axial walls.

In this review article are written some of the opin-
ions, conclusions and criticisms of researchers working
on issues of internal and marginal fitting of dental
crowns obtained with different types of impression and
different materials.

With the development of technology and new mate-
rials in restorative dentistry, studies are being made in
order to indicate which are suitable for clinical use, and
which are for further research.
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Abstract

The aim of this study is to determine the severity of xerostomia and the concentration of total proteins and albumin in the saliva of edentulous individuals, before
and after wearing complete dentures. To realization of the objective, the study included 50 subjects of both sexes aged 30-70 years. The sample of the sub-
jects was divided into two groups. The first group, the experimental group, consisted of 25 edentulous subjects. The second group, the control group, consist-
ed of 25 subjects who have at least 20 teeth. A questionnaire was carried out among all subjects, in which questions were primarily directed to determine the
medical history of the patients and to estimate the subjective feelings of the patients associated with xerostomia. The collecting of the unstimulated saliva was
performed using the Spitting method and total salivary proteins were determined with Biuret test (g/l), salivary albumin was determined with modified bromocre-
sol test (g/l). Xerostomia is much more present among patients before the insertion of the complete dentures than after the insertion. There was no significant
difference between the concentration of salivary proteins and albumins before the insertion of the dentures and the biochemical composition of the saliva, after
the insertion of the complete dentures. Key words: complete dentures, xerostomia, salivary proteins.

Anctpakr

LlenTa Ha 0BOj TPYA € Aa Ce yTBpAM M3pa3eHOCTa Ha KCepocToOMMjaTa Kako W KOHLEHTpaumjaTa Ha BKYMHUTE NPOTEMHN 1 anbyMuH BO MiyHkaTa kaj 6e33abu
VHOMBUOYM MPeL, W Mo TOTanHOTO NpoTeauparke. 3a peanusauja Ha noctaBeHara Lien Bo UCTUTYBameTo Gea BkmyyeHn 50 ucnuTaHuuy oa Aata nona Ha
Bo3pact o 30-70 rogunu. MMpumepokoT Ha mcnuTaHuum Gelle mopeneH Ha ABe rpynu. [Mpeata rpyna, ekcnepumeHTanHaTa, ja counHyBaa 25 6e33abu
venutanmuy Bropata rpyna, KOHTponHara, ja counHyBaa 25 ucnuTaHuum kou umaat Hajmanky 20 mpucyTHu 3abu Bo yctata. Kaj cute ncnmtanuum bele
CMpOBEfieH NpaLLanHuK, BO Koj NpalLarara 6ea HacoueHn npeg ce, fa ce YTBpAM MeanUyHekaTa aHaMHe3a Ha nalueHTUTe 1 ja ce NpoLeHaT Cy6jekTBHUTe
UYBCTBA HA MaLWeHTUTE NMOBP3aHU CO KcepocTomuja.KonekumoHmpareTo Ha HecTUMynupaHata nnyHka Getue u3BeneHo co Spittingmethod (Memod co
nnykar€) BkynHu canveapHu npoTenHi Bpa onpesenysanm co buypet peakuuja (g/l) a anbymuHoT co Mmogudmumpan 6pomkpeson Tect (g/l). Kcepoctommjata
€ MHOTY MoBEKe MPUCYTHA Kaj NaLMeHTUTE Npef MocTaByBatbe Ha ToTanHaTa npoTe3a OTKOMKY MO HEj3HOTO NocTaByBake. Hemalue 3HavajHa pasnuka nomery
KOHLIEHTpaLujaTa Ha canvBapHuUTE NMPOTEUHU W anbym Mpef MoCcTaByBakeTO Ha MpoTe3nTe U BMOXeMUCKMOT COCTaB Ha MIyHKaTa Mo MocTaByBaHETO Ha
ToTanuTe npoteaun. KnyyHu 36opoBu: ToTanHa npotesa, KCepocToMmja, CanBapHu MpOTEUHU.

Introduction

The fabrication of complete dentures among edentu-
lous individuals, and the oral healthcare are important
for the overall health, especially for the elderly.
Edentulous patients who do not have dentures, or have
poorly made dentures, have a greater possibility of
developing an oral mucosa disease, inadequate nutrition,

respiratory, cardiac, or stomach disease. These problems
are more impressive if the patient’s age is more
advanced.

Biological, physical and mechanical factors that
improve the functional and aesthetic characteristics of
complete dentures also influence the retention and stabi-
lization of the dentures. Good retention of dentures is
produced by using a valve effect, the strength of adhe-
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sion, with mechanical retention which depends on the
anatomical features of the jaws and proper placement of
teeth. It should meet the rules of articulation and
occlusal relations, to provide space for the tongue and
satisfy aesthetics and phonation®’.

The problems associated with oral health among
adults, which are constantly increasing in our country
are becoming more serious with age. These problems
include loss of teeth due to complications of periodonti-
tis, abrasion and attrition of the teeth, the occurrence of
root caries, xerostomia, taste disturbances, and difficulty
in chewing and swallowing food***.

Because of these problems, it is more likely for older
individuals to have some sort of prosthetic appliances,
usually complete or partial dentures. Celebic et al.” point
out that patients with complete dentures are significantly
more satisfied in achieving speech function, compared
with patients who have partial dentures. Complaints of
patients with complete dentures are more commonly asso-
ciated with avoiding various types of food, while patients
who wear partial dentures mainly complain of problems
with retention of the dentures. Overall, more pleasure and
satisfaction of dentures is registered in patients with com-
plete dentures than in patients with partial dentures®. The
pain which occurs in the improperly made dentures can be
the reason for developing insomnia and a disruption of the
eating habits. All this leads to diminished self-esteem of
the person and its reduced activity in social life>".

The retention of dentures greatly depends on the pres-
ence of saliva in the mouth. It is defined as the ability of
the denture to resist the forces which tend to separate the
denture from thebasis". The successful rehabilitation of
edentulous patients depends on the patient satisfaction
with denture retention. Two important factors associated
with the retention of the denture are: adequate and inti-
mate fitting on the oral mucosa and an adequate valve
edge?. Among other physical factors (adhesion, cohesion,
surface tension, atmospheric pressure, and weight) that
provide retention of the complete denture, saliva in ade-
quate quantities and with an adequate composition is also
an important physical factor that enables retention'**,

Xerostomia prevalence increases with age and is pres-
ent in 30% of those aged over 65 years. Drugs are the
most common cause of xerostomia, because most of the
older people take at least one medication that has a nega-
tive influence on salivary function”. Patients with xeros-
tomia may have problems while eating, speaking, and
swallowing while wearing the dentures. Denture wearers
can have problems with the retention of the dentures,
occurrence of traumatic ulcers and sticking the tongue on
the palate. Patients also complain of halitosis, chronic
burning and intolerance to spicy food". Xerostomia is
more common at night, because the secretion of saliva is

lowest during sleep. The problem increases if a habit of
mouth breathing is present. Speaking and eating difficul-
ties can disrupt the social interactions'.

Ship et al.”® and Mendoza et al."” point out that xeros-
tomia is relatively common in edentulous patients,
which makes the wearing of complete dentures extreme-
ly problematic. Several studies point out even extreme
discomfort in complete denture wearers's"”.

The aim of the study

The aim of this study is to determine the severity of
xerostomia and the concentration of total proteins and
albumin in the saliva of edentulous individuals, before
and after wearing a complete denture.

Material and methods

The study included 50 subjects from both genders
aged from 30 — 70 years divided into two groups.

The first group, the experimental one, in need of
complete dentures was consisted of 25 edentulous
patients, admitted at the UDCC St Pantelejmon —
Department for removable dentures in Skopje.

The second group, the control group, consisted of 25
subjects who had at least 20 teeth present in the mouth.
These subjects were recruited at the University Dental
Clinical Centre in Skopje.

A questionnaire was carried out among all subjects,
in which questions were primarily directed to determine
the medical history of the patients and to estimate the
subjective feelings of the patients associated with xeros-
tomia. This study excluded (either from the experimen-
tal or the control group) smokers, alcoholics, pregnant
women, individuals with salivary glands surgery, indi-
viduals after radiation therapy in the head and neck area,
individuals suffering from Sjogren’s syndrome, diabetes,
rheumatoid arthritis, or lupus erythematosus and indi-
viduals who took medications that affected the secretion
of saliva.

Special questionnaires were made for determining
the level of expression of xerostomia. The study used the
questionnaire recommended by Carda, 2006*.

Question A: Have you had a feeling of dryness in the
mouth in the last 6 months? Yes/No

Question B: How much saliva is there in your mouth?
A bit/Enough/ A lot

Question C: Do you have difficulty in swallowing
food? Yes/No

Question D: Do you have a need to take fluids in order
to make the food swallowing easier? Yes/No

48 Macedonian Dental Review. ISSN 2545-4757, 2018; 41 (1-2): 47-53.



The level of expression of xerostomia was determined
based on the answers to these questions:

Xerostomia 1 (mild): When the answer is positive only
under question A

Xerostomia 2 (moderate): When there is a positive
answer under question A and another positive
answer (B, C or D)

Xerostomia 3: (severe): When there is a positive answer
under question A and two other (B, C or D)

For determining the total salivary proteins and albu-
min, from all the subjects of both the control and exper-
imental group, we collected total unstimulated saliva
under the recommendations of Navazesh® for a period of
10 minutes. The subjects were advised one hour before
the collection of saliva not to eat, smoke, or drink coffee,
tea or to brush their teeth. The collection of saliva was
performed in the same time of the day (10-11h) for all of
the subjects.

The collecting of the unstimulated saliva was per-
formed using the Spitting method.

The biochemical parameters in the saliva were deter-
mined in the biochemical laboratory of Surgical Clinics
at the University Clinical Center “Mother Teresa” in
Skopje, using a biochemical analyzer INTEGRA 400-
Roche, including:

e Total salivary proteins — Biuret test (g/1)

e Albumin — modified bromocresol test (g/1)

All the tests listed were made only once for the con-
trol group, in the agreed term for the collection of the
saliva.

The determining of the level of expression of xeros-
tomia and the biochemical parameters in the saliva was

carried out, during the first examination (before taking
the primary impression for dentures) and during the con-
trol examination (one month after the patient received
the dentures).

Results

Table 1: Distribution of the patients according to gender

EG/sex number. %
Male 12 48,0
Female 13 52,0
Total 25 100,0
CGI/sex

Male 12 48,0
Female 13 52,0
Total 25 100,0

The study included 50 examinees, who were divided
into two groups. The examined group (EG) consisted of
edentulous patients, for whom acrylic complete dentures
were made. The second group was the control group
(CG), consisted of 25 examinees who had at least 20
teeth in their mouth. Both groups were identical regard-
ing the presence of gender, and the difference registered
inside the same groups (48,0% and 52,0%) was statisti-
cally insignificant for p>0,05. It’s a homogenous group
(Table and Chart 1). The average age of patients in the
experimental group was 58,4 + 5,6 years and in the con-
trol group it was 58,1+9,4 years (Table 2). The differ-
ence registered between age, between the two groups
was statistically insignificant for p>0,05 (Table 3).

Table2: Average age of the subjects from both examined groups

age number average minimum maximum Std.Dev
EG* 25 58,4 49,0 67,0 5,651877
cG* 25 58,1 35,0 69,0 9,360021
Legend: *EG — examined group, **CG — control group
Table 3: Mann-Whitney U test
Rank Sum Rank Sum U Z p-level
age 603.5000 671.5000 278.5000 0.659697 0.509449
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Table 4: Representation of the level of xerostomia in
both groups and in the examined group after the inser-
tion of the complete dentures

EG-before the insertion of dentures/xerostomia number %

No xerostomia 3 12.0
mild 16 | 64.0
moderate 6 24.0
No xerostomia 18 72.0
mild 7 28.0
No xerostomia 22 88.0
mild 3 12.0

The level of xerostomia is more common among the
patients from the examined group (mild xerostomia -
64,0% and moderate xerostomia 24,0%) in the pre-made
period of the dentures, regarding the control group (mild
xerostomia -12%) and after the insertion of the dentures
(mild xerostomia -28,0%) (Table 4). The percentage dif-
ference registered between the absence of xerostomia in
the examined group before and after the insertion of the
dentures is statistically significant for p<0,0001. The
percentage difference registered between the absence of
xerostomia in the examined group before the insertion of
dentures versus the control group is statistically signifi-
cant for p<0,0000.

The percentage difference registered between the
absence of xerostomia in the examined group after the
insertion of the dentures versus the control group, is sta-
tistically insignificant for p=0,1638.

Table 5: Average value of total salivary proteins in the examined group before taking the primary impression,

after insertion of the denture and in the control group

Total salivary proteins g/L number average minimum | maximum | Std. Dev.

Before the insertion of dentures - EG 25 1,6 0,0 3,0 1,224745

After the insertion of dentures - EG 25 1,9 1,0 3,0 0,971253

Control group 25 1,5 0,0 4,0 0,871780
Table 6: Mann-Whitney U’s test

Total salivary proteins g/L Rank Sum Rank Sum U z p-level

Between the EG before insertion

of the dentures and the CG 645.0000 630.0000 305.0000 0.145521 0.884299

Between the EG after insertion

of the dentures and the CG 574.0000 701.0000 249.0000 -1.23208 0.217920

EG before and after the insertion | 59 5909 | §85.0000 | 265.0000 | -0.921635 | 0.356719

of dentures

Table 7: Average value of the albumin concentration in saliva in the examined group before taking of the primary

impression, after dentures insertion and in the control group

Albumin in saliva g/L number average | minimum | maximum | Std. Dev.

Before dentures insertion EG 25 1,0 0,0 2,0 0.675771

After dentures insertion EG 25 1,2 0,0 2,0 0.707107

Control group 25 1,3 0,0 3,0 0.645497
Table 8: Mann-Whitney U’s test

Total salivary proteins g/L Rank Sum Rank Sum U z p-level

Between EG before insertion 5855000 | 689.5000 | 260.5000 -1.00895 0.313000

and the CG

Between EG after insertion 626.5000 648.5000 301.5000 -0.213431 0.830991

and the CG

EG before and after the insertion | 579 5000 | 6955000 | 254.5000 112537 0.260435

of dentures
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The average value of total salivary proteins in the
examined group before the denture insertion was
1,6+1,2 g/L, after the insertion was 1,941,0 g/L, while in
the control group, it was 1,5+0,9 g/L (Table and graph
S).

According to Mann-Whitney U test, the registered
difference between the average values of total salivary
proteins in the examined group before and after dentures
insertion, as well as in the control group, is statistically
insignificant for p>0,05 (Table 6).

The average value of albumins in saliva in the exam-
ined group before the denture insertion is 1,2+0,7 g/L,
while in the control group it is 1,3+0,6 g/L (Table 7).

According to the Mann-Whitney U test, the regis-
tered difference between the average values of salivary
albumins in the examined group before and after the
insertion of the complete dentures, as well in the control
group is statistically insignificant for p>0,05 (Table 8).

Discussion

For many individuals the only solution for the com-
plete loss of teeth is by fabricating complete dentures.
By making the adequate dentures and with their proper
maintenance and acceptance by the patient, it is expect-
ed for the main oral functions to be recovered.

The saliva has several important functions (protec-
tive, antimicrobial, digestive, reparatory, regenerative
and as a buffer) by which it participates in maintaining
the oral health >**.

The study included 50 subjects from both genders
aged from 30-70 years divided into two groups. In order
to get valid results, the examinees in both groups were
approximately of the same age and gender. Also, as cri-
teria for exclusion from the study, were listed all the con-
ditions and diseases that affected the secretion of saliva
and usually caused xerostomia.

Xerostomia caused by medications is an often prob-
lem, especially in the elderly patients because they take
a lot of medications (antihistamines, antidepressants,
antihypertensive medications, anxiolytics, diuretics etc)
during the day that may have an impact on salivary
glands function®**. The irradiation of the head and
neck region, diabetes, HIV, emotional stress, diseases of
the salivary glands also may contribute to the occurrence
of xerostomia®. The reason behind the exclusion of these
diseases or conditions from the study is to determine the
effect of complete dentures on salivation.

The level of xerostomia was more common among
patients from the examined group. In fact, before the
insertion of dentures we marked a very high level of
xerostomia in about 64,0% of the patients in the exam-

ined group and 24,0% highly expressed xerostomia (mod-
erate). Only 12% (3) of the control group examinees reg-
istered poorly expressed xerostomia (mild). One month
after the insertion and wearing complete dentures, only
28% of examinees who belonged to the examined group,
registered a poorly expressed xerostomia (Table 4).

The percentage difference between the registered
absence of xerostomia in the examined group before the
insertion of dentures versus the control group was statis-
tically significant for p <0,0000. The difference between
the registered absence of xerostomia in the examined
group before the insertion and one month after, is statis-
tically significant for p <0,0001. The percentage differ-
ence registered between the absence of xerostomia in the
examined group after the insertion of the dentures versus
the control group is statistically significant for p=0,1638.
That means that, patients who wear complete dentures
for one month, have their subjective feeling of dryness in
the mouth significantly reduced.

Xerostomia means a subjective feeling of dryness in
the mouth. This symptom is often present among
patients in dental practice and it is confused with the
term hyposalivation. Hyposalivation is defined as a
decreased secretion of saliva. Not always, the subjective
feeling of dryness in the mouth is followed by decreased
secretion of saliva. The results from the examination
showed that most of the edentulous patients noted lower
or higher level of xerostomia. It is expected that edentu-
lous patients are followed by this symptom of dry mouth
because of the lack of mechanical stimulation for the
secretion of saliva. The proper and normal salivation
requires certain stimulations (mechanical, chemical and
physical) of the receptors in the oral cavity. Among
edentulous patients mechanical stimulations are missing
the most, and because of that xerostomia is more com-
mon and visible. One month after wearing dentures,
patients have the subjective feeling of dryness reduced,
because complete dentures compensate the lost oral
functions. Also, the masticatory function is re-estab-
lished, and the stimulus number on the numerous
mechanoreceptors and gustative receptors is increased.

Our results are consistent with the findings of
Maheshwari®, while in contrast with the findings of
Bekiroglu® and Michael. We assume that the differ-
ences in the results that we got were due to the differ-
ences that appeared in the examined groups. We must
point out that our examinees were without systemic dis-
eases and without any medical treatment that affects the
secretion of saliva. On the other side, in Bekiroglu’s* and
Michael’s® studies, the patients suffered from certain sys-
temic diseases or received treatment which affected the
salivary flow.
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Some studies®*? determine the concentration of sali-
vary proteins in patients with complete dentures. Usually
salivary proteins among these patients are correlated
with the occurrence of prosthetic stomatitis. The conclu-
sion from these studies is that patients who have pros-
thetic stomatitis have an increased concentration of sali-
vary proteins.

In the saliva there are many proteins, which are main-
ly descended from the acinus cells but some of them, such
as the albumin, derives from the blood plasma. Most of
the proteins in saliva are present in very small concentra-
tions, but are important for maintaining the health of all
the oral structures. The thing that is especially important
for patients with complete dentures, related to salivary
proteins, is the presence of a number of proteins (histatins,
PRP and immunoglobulins, etc.) which have an antifungal
role. It is proved that salivary histatin 5 with his effect
destroys the fungus Candida albicans. During our research
we determined the total salivary proteins and salivary
albumins. The results from our study are the following:
the average value of total salivary proteins in the exam-
ined group before the dentures insertion was 1,6 £ 1,2 g/
L, after the insertion was 1,9+1,0 g/L, while in the control
group the concentration of salivary proteins was 1,5 + 0,9
g / L (Table and chart 22). The average value of albumin
in the saliva in the examined group before the insertion
was 1,04£0,7 g/L, after the insertion of the denture it was
1,2+0,7 g/L, while in the control group the result was 1,3
+0,6 g/ L (Table and Chart 24).

During our study, we did not register significant
changes in the concentration of total salivary proteins
and albumin, before and after the dentures insertion.
Also, there was not a significant difference between the
concentration of total salivary proteins and albumins in
the saliva of patients in the examined group and the con-
centration of total proteins and albumins in the control
group. Our results are not in accordance with the results
of Bencharit*? and Byrd*, who registered an increased
concentration of salivary proteins among patients with
total dentures. This difference that exists between our
results and the results in the mentioned studies, is due to
the fact that our patients wore the dentures for just a
month and none of them had the manifestation of pros-
thetic stomatitis.

Based on the analysis of the results, we believe that
complete dentures in edentulous patients have a signifi-
cant influence on the salivary flow. Xerostomia is much
more present among patients before than after the inser-
tion of complete dentures. There was no significant dif-
ference between the concentration of salivary proteins
and albumins before the insertion of the dentures and the
biochemical composition of the saliva after the insertion
of the complete dentures.
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OPTIMAL ORAL HEALTH WITHIN DIFFERENT AGE
GROUPS AMONG THE POPULATION OF REPUBLIC
OF MACEDONIA
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Abstract

The concept of optimal oral health has been believed to meet the criteria of persisting at least twenty teeth which are functional and in undisturbed arch.
Meeting such criteria may be compromised by different factors, among which age is of great importance. Therefore the aim of our study was to establish how
these criteria of optimal oral health have been met in different age groups among the population of the Republic of Macedonia. The study was performed by
students of dentistry during the summer semester. They were asked to talk to people in communities they live in and fill in a questionnaire.The validity of
obtained data was checked by randomly picked telephone calls. The results were then separated in three groups according to age as follows: First group from
35-55 years of age, Second group from 55-65 years of age and Third group over 65 years of age. The criteria analyzed were self reported and answered how
many teeth did they have left in their mouth. The results were then processed by computer program statistics 6 whereby distribution of frequencies was esti-
mated for each group and compared among each other. The main conclusion of our results was that over 55% of the people aged from 35 to 55 years did not
meet the criteria of optimal oral health. This is relatively young population and further measures and preventive programs should be undertaken in order to
prevent such devastating findings. Key words: oral health, age related, tooth loss.

AncTpakr

OnTumanHo opanHo 3apasje nofpasbupa MUHUMYM Ha NPUCYTHY 326y BO ycTaTa 3a OfpkKyBake Ha MEXaHNIKUOT edhekT Ha 3abuTe, ecTeTukaTa 1 roBopHaTa
cyHKupja. Hajmanky 20 3a6u 6e3 Bornka, kou dyHKLMOHaANHO ce crnocobHM 3a LiBKakbe 1 3a rOBOP 1 KOW ro 3af10BOMyBaaT eCTETCKMOT MOMEHT, NpeTcTaByBaat
pa3ymMHa Unu JOBOITHA LieN Ha OpanHOTO 3ApaBje Kaj Hajronem fen of Bo3pacHaTa nomynaupja. PasnuyHuTe envaeMyonoLLK/ UCIMTYBakba YKaxyBaaT feka
ofpeneHn daktopu Mery Ko Bo3pacTa, MomoT, KnWHMYKaTa cocTojba, COLMO-eKOHOMCKUOT CTaTyC, KynTypHOTO HMBO M MyLIEHETO MOXE Aa BrujaaT Ha
0OparHoTO 34paBje W Ha CEBKYMHWOT KBanMTET Ha XMBOT. BospacTa v 3arybata Ha 3abute kako /1Ba 3aeMHO 3aBUCHW (haKTOPK MaaT KOMMMEKCHO 3HaYeHE
Bp3 OparHoTo 3apaBje, Ma OTTyka M ja (hopMMpaBMe LIENTTa Ha HaLleTo UCTIMTYBakE: - Aa COrNeAame KokaB AeN Of HAaceneHUeTo o PasnuiH1 BO3pacHH
rpynv Ha Teputopujata Ha Penybnuka MakefoHvja ro 3a40BonyBaaT 0Boj KpUTEPKYM Ha ONTUManHO OpasHo 3apasje. /icnuTyBakeTo ro cnpoBefoa CTyAEHTH
Ha cTomaTororvja BO CpeAvHUTE BO KOM kuBeaT. 3a peanuaaupja Ha noctaBeHaTa Len belue M3roTBEH COOMBETEH MpalLanHuk, a BoegHo Bea 3emeHu
KOHTaKT nogaToLy of aHKeTMpaHuTe 3a [ja ce NpoBepy BEPOAOCTOjHOCTA Ha JobuenuTe nogatoum. MpaluanHukoT ce COCTOeLLe Of TPU FPYMK Ha Mpalliatba.
[pBMOT Aen oA NpaluanHUKoT ce OAHECYBA Ha COLMOEKOHOMCKMOT CTaTyC W HaBUKWUTE Ha UCMIUTaHWLMTE, BTOPUOT AeN Ha BpojoT Ha mpeoctaHath 3abu u
npoTeTcKaTa rpyKeHOCT JOAeKa TPETUOT AeN Of UCTUOT Ha MpUYMHUTE 3a rybuTok Ha 3abute. BkynHo Gea aHkeTpaHn 2367 ucnuTaHuLm, LWTO BO CYLUTHHA
npeTcTaByBa NPOMWI Of BKYNHOTO HaceneHe Of pasniuyHu pervoHu Ha Penybnvka MakepoHuja. Vicnutannuute 6ea nogeneHn Bo Tpu BO3pacHi Kateropum
11 Toa Ha nuua 35-55-roguiuHa Bo3pacT, nuua 55-65roavHu, Aofeka nocneaHaTa BospacHa nonynawuja i coMMHyBaLle nuuata Hag 65 roguHn. Pesyntatute
6ea cTatucTuuku 0bpaboTeHn co KomjyTepckata mporpama craTucTuka 6 mpu wTo belwe GapaHa aucTpubyuuja Ha CpeKBEHLUNUUTE 3a CEKOj NCMMUTYBaH
napameTep Bo camata rpyna. Op 13BpLLEHOTO UCTIMTYBaH-E MOXEME /Aa 3aKNyyuMe feka: - kaj MHOry Marn Aen oA nonynauujata e NpucyTeH KpUTEpUyMOT 3a
ONTUMAIHO OpanHo 3ApaBje, U MoXeMe Aa 3akiyyuMe eka Co 3roneMyBakbeTo Ha Bo3pacTa ce HamaslyBa 6pojoT Ha MCTITaHWLIMTE Koj ro 3aj0BOMyBaaT 0BOj
kputepuym. HajpuanyHa rpyna e rpynata HaBoapacT nomery 35-55 roguHu kage aypy 50 % He ro 3aAoBonyBaaT KpUTEPUYMOT 3@ ONTUMANHO OpasHo 3apasje.

Introduction not involved with disease and are in ideal occlusion in a
completely free of pathological changes mouth.
“Perfect Oral Health” is defined strictly by biologic Setting such a high criteria for defining oral health

criteria that include presence of all 32 teeth which are  even in the countries with highly developed public con-
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sciousness about the meaning of the preservation of the
oral health as well as highly developed and longtime
conducted preventive programs is considered for unreal
goal therefore, the concept of “Optimal Oral Health”
seems a more acceptable concept.

“Optimal Oral Health” understands a minimal num-
ber of present teeth in the mouth that can provide
mechanical, aesthetic and speech function.

At least 20 present teeth without pain or disease
which are functionally capable for chewing and speech
function and which can accomplish aesthetics are objec-
tive goal for defining the oral health in the elderly popu-
lation. Of course, 20 teeth are reasonable minimum for
successful mechanical function, but this number of teeth
cannot guarantee patients satisfaction because chewing
and speech capability are individually varying.'

Furthermore, tooth loss reflects not only dental dis-
ease but also patients’ and dentists” attitudes, the dentist-
patient relationship, the availability and accessibility of
dental services, and the prevailing philosophies of dental
care.”

Different epidemiologic researches report that cer-
tain factors among which are the age, gender, clinical
condition, socio-economic status, culture and also smok-
ing can influence on the oral health and can interfere
with the quality of life.>**

The age and tooth loss as two in-between dependent
factors have complex meaning in oral health and from
here we set the main goal of our research:

To find out how much of the population on the terri-
tory of the R of Macedonia from different age groups
fulfill these criteria for the optimal oral health.

Materials and methods

The research was conducted with the help of students
of dentistry at the state university “St. Cyril and
Methodius”, in the areas where they leave. For the real-
ization of the research an adequate questionnaire was
prepared. At the same time we took telephone number
for contact with the participants so that we could verify
the information we have received.

The questionnaire was formed of three groups of
questions: first group was related to the socio-econom-
ic status and the habits of the population, second group
reflected the number of the remaining teeth and pros-
thetic solutions, while the third group of questions was
related to the reasons for the loss of the teeth.

The research was conducted in the period of the sum-
mer semester 2010-2011.

Total of 2367 participants were questioned which in
fact represents one per mile of the whole population

from different regions of the R. of Macedonia. We chose
questionnaire instead of clinical examination because of
the large extend of participants.

Participants were grouped in three categories accord-
ing to their age:

1. 35-55 years

2. 55-65 years

3. Over 65 years.

The results were statistically processed with
“Statistic 6“ program and we looked for the distribution
of frequencies for every parameter we took in the group.

Results

For better presentation results were analyzed for each
group separately.

First group (35-55 years of age) consists of 1543 par-
ticipants. Our results show us that very small percent of
the population from 35 to 55 years of age have all the
teeth, only 13, 8%, while 5, 57% have no tooth left in the
mouth (tab. 1). From the rest 78,50% in this group, with
partial dentition, only 51,5% satisfied criteria for the
Optimal Oral Health, 6,6% were with less than 10 teeth,
while 20,9% were with less than 20 teeth (tab. 2).

Table 1. Results for tooth loss within different age groups

Over 65
33-55 years | 56-65 years years
All present 13,00% 7,10% 4,52%
none 5,57% 10,10% 41,89%
Partial
edentulisam 78,50% 72,40% 51,69%

Table 2. Distribution of freguences for partial edentulisam
within different age groups

33-55 years| 56-65 years o;:;rgs
10 teeth 6,00% 7,10% 4,52%
10-20 teeth 5,57% 10,10% 41,89%
more than 20 78,50% 72,40% 51,69%

Second group, aged 55-65, consists of 366 partici-
pants. The results in this group show us the fact that in
this group there is a very small percent of individuals
who have preserved all the teeth, only 7,1%, while with
the increase of the age total loss of teeth is increasing too
(registered in 16,1%), with 5,5% difference from the
first group (tab. 1).

MakenoHcku ctomatonowwku nperned. ISSN 2545-4757, 2018; 41 (1-2): 54-57. 55



On the base of these results we can conclude that
from the rest of 72,4% in this group, less than 50% of
individuals have enough teeth to fulfill the criteria for
the Optimal Oral Health (tab. 2).

Third group aged 65 years and more consists of 508
participants.

According to the results in the elderly group we
found that less than 5% of the individuals had all the
teeth. Results showed that in this population partial tooth
loss of 51,96% and total tooth loss of 41,83% were dom-
inating (tab. 1).

As we can see on the graphic presentation only
21,06% of individuals in this group have enough teeth to
satisfy the criteria for the Optimal Oral Health (tab. 2).

Discussion

Our research concerns a problem of public health
among our population emphasizing the problem of oral
health related to age groups. The research was conduct-
ed in different parts of our country and included a large
part of our population regardless their ethnic, religious
differences.

The general idea of our study was not to prove that
age was related to impaired oral health. It is well proven
fact through many studies and personal experience***’.
The main interest was to establish which age group was
at highest risk of impaired oral health so that preventive
measures or treatment plans could be prepared and
implemented. The study was designed as self reported
and participants among other questions and data were
asked to count their remaining teeth. As the study includ-
ed a huge number of participants no clinical evaluation
or examination was preformed, so the collected results
may be even worse because participants didn’t give
information about the condition of their remaining teeth
nor did they gave data if the teeth were in intact arch.

However the data on total tooth loss are genuine; the
fact of absence of 16,1% of total tooth in the group
between 55-65 years of age is far from satisfactory.
Furthermore, only 7,1% of participants had all of their
teeth which is a fact that brings more concern having in
mind that this is a group of not that old people which
have a long lifetime ahead. The general concept of opti-
mal oral health or having at least twenty remaining teeth
was established in 36,3%, or even less, regarding the
facts mentioned before.

The oldest population over 65 years 5,19% had all of
their teeth which wasn’t so bad compared to the previous
group, yet far from satisfactory but erasing concerns is
the fact that only 11,1% had twenty teeth in their mouth.
Such data reflect problems with impaired feeding mal-

nutrition, increased need for prosthetics treatment and
financial burden on the health founds.

Given the cumulative effects of oral diseases and, in
consequence, tooth loss, both the prevalence and the
incidence were age dependent. Prevalence increased
exponentially with age, with incidence peaking around
60 yr. Similar profiles were seen in 1990 and 2010
despite declines in prevalence and incidence estimates
over time. The low use of dental services even in devel-
oped countries, the lack of financial support from gov-
ernment and/or third-party payment systems, and the
absence of relevant oral health policies are some of the
key issues that may explain elderly’s poorer oral health
status™*'°, It is possible that patients’ as well as dentists’
treatment preferences and expectations of dental servic-
es change around this period of life in line with social
theories of aging, by which withdrawal from social roles
(disengagement) and lack of social policies to protect
senior adults (structured dependency) may affect their
health!'>"3,

The evidence presented shows how important the
understanding of the epidemiology of severe tooth loss
and its consequences are for treatment planning and
decision making in clinical dentistry as well as for the
needs of assessment and planning services in public
health. The data also have implications for the content of
the dental curriculum in schools around the world, as
advocated by others'*'>'°. The data provide governments
and national and international nongovernmental agen-
cies the evidence-based data to determine priorities for
research, educational curriculum development, policies,
and fundings*®’.

The main causes of tooth loss are untreated caries
and periodontal diseases. Once oral disease occurs, treat-
ment is the major approach to stop its progress, and lack
of treatment is likely to lead to tooth loss.

Conclusion

The main conclusion of our results was that over
55% of the people aged from 35 to 55 years, did not meet
the criteria of optimal oral health. This is relatively
young population and further measures and preventive
programs should be undertaken in order to prevent such
devastating findings.
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